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A.I INTRODUCTION 
APPENDIX A 
BASELINE FORECAST 
The baseJin~ forecast is a projection of the current and future volume of traffic. 
Every service must be examined with regard to its own unique past and future, 
taking into consideration only those events with a high probability of occurrence. 
A number of factors were taken into consideration in determining the baseline 
forecast: 
a. The difficulty in determining both the current traffic volume 
and future traffic volume for 1990 and 2000 • 
b. Defining the services ~ that all traffic in the Un~ted Sta~es is 
included, but none countf..d twice 
c. Predicting traffic volume is further compounded by machines 
operating at various speeds and using different transmission 
media, such as digital and anatog. 
Given these factors. the following approach was used to derive a baseline 
forecast for each of the thirty-one services for 1980, 1990 and 2000. 
The first step in determinir.g the baseline forecast was to dearJy define ellch of 
the services. A review of the current literature and discussions with various 
vendors provided information for refining service descriptions and character-
istics. These same sources were used to make f~ure flrojections and thus 
understand the changing and developing service definitions. In order to remall", 
conSistent, our definitions were compared and altered to be as compatible as 
possible v~ith those used in an earlier (1) study. A summary of the changes made 
since this earlier study are indicated in Table A .. I and the names of the 34. 
services considered in this study are listed in Table A-2; it should be pointed out 
that forecasts were developed for only 31 of these 34 services. 
Once the services were defined, it was necessary to determine the me~ad to be 
used to derive the baseline. Basically, this step consisted of gathering available 
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TABLE A-I. 
SUMMARY OF CHANGES MADE IN THE NAMES OF THE SERVICES 
Combined: These Services 
Deleted 
Added 
Data Transmission (Part) 
Data Entry 
Data Transmission (Part) 
Electronic Funds Transfer 
inquiry/Response 
Private Timesharing 
Commercial Timesharing 
Operational Facsimile 
Convenience Facsimile 
Special Purpose Facsimile 
Packet Switching 
Direct Broadcast SateJJites 
High Definition Television 
Voice Store-and-Forward 
Video Recording Channel 
Point of Sale 
Split-Radio 
Public Radio 
Commer::ial and Religious Radio 
Occasional Radi(\ 
CATV Music 
Recordin~ Channel 
A-2 
Called Them 
Data Entry 
Inquiry/Response 
Timesharing 
Facsimile 
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TABLE A-2. NAMES OF SERVICES CONSIDERED IN THIS STUDY 
GROUPING 
Message Toll Service 
Other Telephone 
Radio 
Terminal Operations 
E!ectronic Mail 
Record Services 
Other Terminal 
Services 
Broadcast 
Limited Broadcast 
Residential 
Business 
SERVICE 
Private Line 
Mobile Radio 
*Voice Store-and-Forward 
Public 
Commercial and Religious 
Occasional 
CATV Music 
Recording Channel 
Data Transfer 
Batch Processing 
Oata Enlry -
Remote Job Entry 
Inquiry Response 
Timeshar ing 
USPS EMSS 
Mailbox Services 
Administrative Message Traffic 
Facsimile 
Communicating Word Processors 
TWX/Telex 
Mailgram/T elegram/Money Order 
Point of Sale 
Videot~x/T eletext 
T elemonitor ing 
Secure Voice 
Network Video 
CATV Video 
Occasional Video 
Recording Channel 
Teleconferencing 
*DBS 
*HDTV 
*Forecasts were not developed for these services which were treated as market 
determinant factors. 
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information from user surveys, industry analyses, magazines, and internal 
sources for each service. Other studies, including the two original trunking 
studies, (1,2) also were reviewed to determine how others projected traffic 
demand. Using this information, the basic approach and necessary steps to 
determine a baseline for each service was determined. This approach was based 
.largely on: historical information (such as telephone traffic); future volume of 
the machines producing the traffic (such as computer terminals for data traffic); 
or on the future volume of the actual service (such as electronic mail). The most 
appropriate basis was selected for developing the baseJine for each service. In 
some instances, this differed from the approach taken in the first study. For 
instance, in this study television traffic was projected for actual satellite usage; 
previously, the amount of traffic throughout the U.S. was determined. 
. : 
Once the technique for forecasting the baseline was determined for each service, 
a detailed analysis was conducted. Vendors and users were contacted, the most 
recent industry studies were obtained, and government agencies were visited. 
The particular steps used to determine the forecast are given under the 
discussion of baseline for that service. After deriving the baseline, it was 
discussed with Western Union Product Line Managers, Engineers, and Market Re-
searchers; their feedback was used to fine tune the projections. 
As indicated in Table A-2, besides the thirty-one basic services, three other 
services were considered: voice store-aod-forward, Direct Broadcast Satellites 
(OBS) and High Definition Television (HOTV). Voice store-and-forward is not 
actually a new service, but rather a way of aiding the business. message. 
telephone service. Therefore it was treated as a market determinant factor, and 
its effect shows up in the impacted baseline. OBS and HOTV are unique services 
and were discussed together. A forecast of these services was not made, 
however, since the 1983 World Administrative Radio Conference (W ARC) and the 
FCC are very likely to allocate a separate area of spectrum outside the C-, Ku-
or Ka-bands normally used. It is likely that these services wiU have an impact on 
other video services, therefore, they were treated as market determinant, 
factors. 
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A.2 VOICE APPLICATIONS 
The most widely used services faU within the voice categories. There are 
several reasons for this. First, almost everyone and every business has a 
telephone. Second, there are no standardization problems as there are with data 
or video, so it is easy to use. Third, it requires very little bandwidth to transmit 
a high quality Signal, so it is a relatively cheap way to communicate. 
Voice applications are grouped, as follows, into three sections: message toll 
service, telephone and radio. 
Message Toll Service 
Other Telephone 
Radio 
Residential 
Business 
Private Line 
Mobile Radio 
Voice Store-and-Forward 
Public 
Commercial and Religious 
Occasional 
CATV Music 
Recording ChaMel 
The message toU service and telephone sections deal with all regular telephone 
conversations. Much of the information used in these projections came from 
AT&T tariff filings as weJJ as historical information filed by aU the independent 
phone companies. Mobile Radio, which is commonly thought of as a car 
telephone, is undergoing drastic changes as the FCC permits use of cellular 
radio. The information used to project mobile radio traffic came from FCC 
filings and internal company studies. 
Radio traffic is made up of AM, FM, and a few other subservices; the current 
trend is toward networks and national programmmg. The information to project 
current and future traffic is based on FCC filings and actual plans for use of 
transponders. 
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Traffic units for voice are stated in half-voice circuits. This unit is one half of a 
telephone conversation. For the sake of consistency, radio traffic is also stated 
in half-voice circuits. 
A.2.1 Messap Ton Service 
Messa~e "011 Service (MTS) is basically a metered switched service used by both 
residential and business sectors. Residential MTS includes both typical household 
and coin operated categories of metered switched service as provided by the Bell 
system and other independent telephone operating companies. Business MTS 
includes regular business service and Wide Area Telephone Service (WATS). 
Metered switched service works by monitoring the time two parties are on the 
line and charging the call to the calling party. WATS isa long distance dial-up 
service offered by AT&T Long Lines and other Bell Operating Companies to and 
from specified zones. Five zones of coverage are provided at various tariffs. 
There are two types of WATS service: 800 service (in-WATS) and out-WATS. 
800 service is an inbound service, permitting the user to be called at no charge 
to the calling party. The receiving party s\Jbscribes to the service. With out-
WA TS, the calJ originator is connected to the WATS line and may calJ any 
subscriber within the specified zones. 
A.2.1.1 Baseline 
The baseline for message telephone traffic is determined by using extensive FCC 
statistics along with studies completed by AT&T. The basic approach (see Table 
A-3) starts with the number of toll messages handled in the United States during 
1980: 21,832 million. This statistic is available from the FCC form 81-1, 
"Quarterly Operating Data of 68 Telephone Carriers."(3) To this, a ratio of 
business to residential caJls was determined (55:4') "Bell System Operating 
Companies: Summary of Reports" (Form 0··618) which provided the average 
number (\f calls per business and residential ph,ne. After splitting the traffic, 
the business ~l"'d residential traffic is divide~ by the number of days they are 
used. The pe;lking factor, as determinf-J by AT&T, is then applied (see 
Reference 9). The next step is to ascertain the amount of inter and intrastate 
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TABLEA-3 
BUSINESS/RESIDENTIAL MTS 1'10 
Business 
Number of toll messages: 21,832M 
Split 55% 
Toll messaf-s 12,007.SM 
Percent of messages occurring 
between Sunday midnight 
98% 
and Friday midnight 
Messages during normal work week 
(entire year) 11 ,767 .4M 
Work days per year - 250 -. 
Messages per work day 47.070M 
Percent during peak hour 14.9% 
Messages during peak hour 7.0HM 
Interstate/intrastate split 60% 40% 
Calls 4.208M 2.80SM 
Call-minutes/hour . 
.123 .085 
Erlangs 
.S18M • 2384M 
Half-voice circuits 1.03S2M .4769M 
Half -voice circuits I.S2IM 
Half-voice circuits needed for I.S88M 
.9999 service availability 
A-7 
Residential 
45% 
9,824.3M 
67% 
6,582.3M J 
250 
26.n9M 
10.7% 
2.817M 
40% 60% 
1. 127M 1. 690M 
.123 .085 
.H86M .I437M 
.2772M • 2873M 
.S645M 
• 5930M 
I ~,i 
I -1 
I -~l 
... ~ '" 
traffic. Again, the FCC's "Statistics of Common Carriers" provided revenue 
data. By doing some internal analysis using tariffs, a percentage for each type 
of traffic (60:40 for business; 40:60 for residential) was determined. The average 
holding time determined for each type of traffic as shown in an AT&T report 
. "Holding Times", is then applied. To the holding time a factor is added for 
transmission overhead, obtained from a Bell System Technical Report(4). Once 
the traffic was in Erlangs an estimate of the number of trunks (half-voice 
circuits) needed to provide a .9999 service availability was established. This 
involved separating the traffic into its different city pairs. Since this was 
impractical an estimate of the overall percent of trunks was made based on 
Erlang tables (.5 percent was used). 
Historical FCC data, along with internal information, was used to arrive at the 
following projected growth rates for business and-residential toll messages (see 
Reference 10). 
MESSAGE GROWTH RATES (cr.) 
Business 
Residential 
1980 to 19. 
10 
8 
1"., to 2000 
8 
7.S 
No data was available to indicate a change in peaking' factors or percent of 
interstate versus intrastate traffic. Holding times seem to be increasing 
slightly. Progress is being made on reducing overhead per call; therefore, the 
holding time plus the overhead was held constant. Based on these projections, it, 
was possible to project the number of half-voice circuits required in 1990 and 
2000 for message toll service (see Tables A-4 and A-S). A summary of the 1980, 
1990 and 2000 forecast is presented in Table A-6. 
A.2.2 Other Telephone 
Three other services are telephone related and are therefore grouped. They are: 
private line, which is the leasing of a circuit; mobile radio, which is a car 
telephone; and voice store and forward, which is similar to a mailbox for 
telephone calls. 
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Messages 
Percent of messages occurring 
TABLEA-' 
RESIDENTIAL MTS 
1990 
21209.9M 
67~ 
between Sunday midnight and 
Friday midnight 
Messages during work week 
(entire year) 
14210.6M 
Work days per year 2.50 
Messages per work day .56.SM 
Percent during peak hour 10.7% 
Messages during peak hour "6.0SM" . 
Interstate/intrastate split 40% 6096 
Calls 2.43M 3.6.5M 
Call-minutes/hour .123 .0S.5 
ErJangs .299M .310M 
Half-voice circuits • .59SM .620M 
Half -voice circuits 1.21SM 
HaJf-voice circuits needed for 1.279M 
.9999 service availability 
2000 
43174.3M 
67% 
292SS.6M 
2.50 
117.1.5M 
10.7% 
12 • .54M 
4096 60% 
.5.02M 7 • .52M 
.123 .0S.5 
.617M .639M 
1.234M 1 ~279M 
2 • .513M 
2.639M 
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TABLEA-6 
MESSAGE TOLL SERVICE TRAFFIC fORECAST-HALf-VOICE clRcurrs 
(thouAnds) 
SERVICE 
Busi ness MT S 
Residential MTS .593 
A-l1 
YEAR 
1219 
~ 
8890 
2639 
t 
I 
I"~ 
._L 
-" 
A.2.2.1 Private Line 
Private lines are dedicated transmission lines connecting two points. They are 
leased through AT&T and other telephone companies on a monthly or yearly 
basis. In the last few years, the FCC has allowed others to enter this market. 
These companies often discount the most heavily used routes, capturing a larger 
share of the market each year. 
A.2.2.1.1 Baseline 
Since private lines are leased full time, there is little need to determine the 
amount of traffic carried by them as has been done for other services. Instead, 
the important factor is the number of lines leased. 
To determine. the number of lines leased (see Table A-7) the revenue for toll 
private lines from the "FCC's Quarterly Operating Data of 68 Telephone 
Carriers" (3) was used. This number includes private line revenue from sources 
other than telephone useage. Based on internal discussions it was concluded that 
70 percent of the revenue was from private line telephone. To this an estimate 
of the additional market held by companies other than the 68 telephone carriers 
was added. According the consultant studies this currently stands at IS percent 
and is growing. Because of the tariffs used (1980) the figures in this report were 
adjusted. 
After determining the revenue, it was split between interstate anet intrastate 
(see Table A-7). This was done using the tariffs and Western Union's own 
eXJY.:rience. The split was determined to be 7296 interstate and 2896 intrastate. 
The next step was to use an ave""'4g~ tariff for both interstate and intrastate to 
determine the average number of circuits leased during the year. For this FCC 
Form 260 was used. The charge for a lOO-mile interstate line, including station. 
terminal equipment, was determined to be $1,'00 per circuit per year. For 
intrastate, an average tariff for 1,000 miles including station terminal equipment 
wa& determined to be $",OJO per circuit per year. 
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TABLI!A-7 
PRIVATI! LINE 
(thauandI) 
Revenue 
. Percent contr ibuted to telephone 
Revenue (Telephone Companies) 
1'96 Revenue (Other Carriers) 
Percent 
Revenue 
Tariff Rates 
Average number of miles 
Rate 
Circuits in 1~81 
Circuits in 1 ~80 
$ 3,87 ",'''' 70 
2,712,181 
__ 4 ... 2 __ 6 , 827 
$ 3,13~,008 
_tNTERSTATE 
72 
2,260,08' 
A-13 
- 1.0 
12.3 
183.7 
U6.2 
_...;;1N1"RAST::,.;; ATE 
28 
878,~22 
• 1 
4.' 
1~'.3 
166.0 
t 
Reviewing the rapid increase in competition to provide MTS service and the 
changes in tariff rates, it was expected that the growth rate for private line 
service wUl be around UCJ6 during much of the 19801 U) gradually falling off at 
the end of the decade to an average of 10CJ6 in the 1990s. A summary of the 
interstate and intrastate private llne forecasts are presented in Table A-8. 
A.2.2.2 Mobile Radio 
Mobile radio telephone is a service cOMecting the public switched telephone 
network to mobUe units. Bell Telephone operating companies and other radio 
common carriers provide the servic~. Conventional mobile radio telephone uses 
a single high powered transmitter to cover a service area. Because the signal 
level of each chaMel in the area is high enough to cause interference, each 
channel can only support one conversation within a- given 'iervice area. 
The application of ceUular technology, however, will alleviate this congestiOn, 
which has suppressed growth in the mobUe radio 'narket. In cellular systems, the 
service area is divided into smaller regions (cells) served by several low power 
transmitter/receiver sites. Radio chamels used in one cell can be reused in 
another cell a short distance away. Consequently, a given channel can be used 
simultaneously for many conversations in a single service area. In experiments 
conducted in Chicago and in the Baltimore/Washington Area, users of cellular 
radio have been found to use the service three to four times longer than 
conventional mobile telephone customers. Users have found they don't have to 
wait to place calls and the quality has been termed ''far better" than the 
conventional system. 
Progress in the mobile telephone market had been slowed due to the indecision of 
the FCC in adopting standards. However, with the recent experiments already 
mentioned and the setting of 900 MHz as the frequency for cellular phones, the 
mobile telephone market is just warming up. A possible Kenaric; for nationwid~ 
coverage is a conventional cellalar system in urban areu augmented by satellite 
service in rural areas. 
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SERVICE 
Jnte(~tate 
Intrastate 
TOTAL 
TABLEA-I 
fORECASTS OF INTERSTATE AND INTRASTATE 
PRIVATE UN! TRAFFIC 
(THOUSANDS OF HALf-VOICE ClRCurrS) 
YEAR 
!!!2 !!!! 
312.1f 1263.8 
ill:.Q 13lf3.1 
6lflf.1f 2606.' 
!!P! 
3278.0 
llf83.7 
£761.7 
t 
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A.2.2.2.1 8ueUne 
Recently, there has been a great deal of interest in the mobile radio market. 
Numerous studies (6,7,8) have been done by AT&T, Motorola, 'MCI, Western 
Union and others in support of their tariff filings (these may be obtained at the 
FCC). Filings for the top 30 cities are currently at the FCC and we have 
reviewed much of the marketing information. In addition, Western Union has 
gathered a great deal of information by having filed either along with or as a 
partner in 1.5 of the top 30 markets. This has involved a large market survey and 
extensive research in those markets. Western Union, along with dozens of other 
companies, is currently preparing filings for other cities. 
Based on the information from these sources, it was possible to estimate the 
number of mobile phones in 1980, 1990 and 2000 (see Table A-9). Using the 
- . 
Western Union market analysis for Kansas City, the projected average number of 
calls per day is three per phone. This number can be expected to rise over time~ 
but just sligh'tly (8). This times the number of phones gives the number of calls 
per business da,}, (C). Applying the peaking factor (D) based on Western Union's 
internal analysis, gives the number of calls during peak times (E). Average 
holding time per conversation i. C-,'rrently 2 • .5 minutes. Using the results of the 
Chicago and Baltimore/Washington tests, one could expect this figure to rise to 
6.4 minutes by 1990 and seven minutes by 2000, which is much closer to the use 
of the average business' telephone (F and G). Multiplying this gives the number 
of Erlangs (H). The ratio of phone calls between large and small systems was 
. made based on an internal estimate. The number of systems was a~so projected· 
to grow (J). The 1980 numbers are based on the FCC requesting applications fO.r 
thf! first 30 cities and then the next 100. Multiplying the percent of traffic 
times Erlangs gives Erlangs by large and small systems (K). Dividing by the 
number of cities in each system gives the number of Erlangs per city (l). Using 
the "Trunk-loading Capacity --Full Availability Tables" and a service per-
formance of .0.5 gives the number of duplex trunks nceded to handle the traffic 
in each city (M). Multiplying by the number of cities in the system gives the, 
total number of trunks required (N). Estimates of the percentage of long 
distance traffic ranged from 10 to 2.5% of total traffic; 18% was chosen as a 
reasonable estimate (0). Multiplying the percent of long distance traffic by the 
number of trunks required gives the number of iong distance trunks required. 
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TABLEA-9 
M08D.E RADIO TRAFFIC FORECAST 
AU Systems 
1910 1990 2000 
A. Phones l.58K 1,600K 3,900K 
B. Calls per phone 3 3.5 4 
C. Total calls 474K 5,600K 15,600K 
D. Percent peak hour 1596 1596 1596 
E. Calls during peak 7lK 840K 2,340K 
F. Holding time plus overhead 2.5 6.4 7.0 
G. Holding time - .042 .108 .117 
minutes per hour 
H. Erlangs 2,986 90,720 273,780 
Large Systems 
~ 1990 2000 1980 
I. Percent of traffic 67 67 67 33 
l. Number of systems 30 40 50 100 
K. Erlangs 2,001 60,782 183,433 985 
L. Erlangs per city 66.7 1,520 3,669 9,85 
M. Trunks needed per city 73 1,600 3,81.5 16 
N. Total trunks 2,190 64,000 190,750 1,600 
O. Long distance 18 18 18 18 
P. Long distance trunks required 394 11 ,520 34,335 288 
Am! !2!! 
Large 394 11 ,520 
Small 288 5,918 
TOTAL 682 17,438 
Half-Voice Circuits 1,364 34,876 
A-I1 
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Other Systems 
~ 2000 
33 33 
125 1.50 
29,938 90,347 
240 602 
263 640 
32,815 96,000 
18 18 
.5,918 17,280 
~ 
34,335 , 
17,280 ~ 
~, 
'.~ 
". 
'" 51,615 
,. 
103,230 
, -
; : 
~ . 
. 
Table A-9 gives the number of full duplex trunks needed for each type of system. 
This number times two gives the number of half-voice circuits required for 1980, 
1990 and 2000. 
. A.2.2.3 Voice Store and-Forwanf 
Voice store-and-forward, a computerized storage-retrieval system for distribu-
tion of voice message communications, is one of the features of the "office of 
the future" which is here now. 
Voice store-and-forward is similar to its text counterpart, electronic mail, in 
that messages are stored in digital form for convenient delivery at a later time. 
With voice store-and-forward the user simply dictates the message over the 
telephone instead of typing it. Ultimately, voiCe store-and-forward will be 
integrated with its text counterpart to form an integrated messaging system. 
Each user of the system is assigned a "mailbox" which stores voice message! 
from other users in digital form. To retrieve their messages, users simply call 
the system from any keypad-equipped telephone. After hearing the message, a 
user may reply immediately and the system wi1l automatically deliver the 
response to the original caller. 
Following is a partial list of vendors s~plying voice store-and-forward systems: 
a. ECS Telecommunications - "Voice Message Exchange" (VMX) 
b. Solid State Systems - "Voice Storage System" 
c. Honeywell! Action Communications - "Watsbox" 
d. IBM - "Audio Distribution System"' (ADS) 
e. Wang labs - Digital Voice Exchange (DVX) 
f. Dialcom, Inc. - "Intercomm" 
g. BBl Industries - ''Voice Mail System" 
Equipment and services for store-and-forward message systems are expected to 
grow at an annual rate of 4'9b through 1990; the greatest growth wi1l occur in 
the area of Voice Store-and-Forward Message (VSFM) systems. Beginning around 
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198.5. medium to large-sized businesses wW begin to utilize VSFM services 
integrated with new or pre-existing PABX systems. 
According to ECS Telecommunications representatives there are now more than 
22,000 users of voice mailboxes throughout North America, and in the first year 
and a half more than ten million voice messages have been sent. As an 
inducement 10 buy their product, ECS Telecommunications Company is offering 
access via a free 800-number from any user to pilot test their voice mailbox 
service. 
One of the larger users of Voice Message Exchange (VMX) services .is the 
Westinghouse Corporation. Presently, they have 900 professionals and managers 
using their voice mailbox system. Users are located at Westinghouse facilities 
around the country and the globe. Nearly 70% of the users employ the sen'ice 
regularly, sending an average of two voice messages per day. Many empJoyees 
use VMX to leave voice messages as reminders to themselves; others use it to 
broadcast messages to all staff members within a group. It is reported they now 
conduct approximately 20 to 2S% of their interoffice communications through 
the Voice Message Exch~e. Prior to VMX, "Regular telephone caUs averaged 
five minutes, VMX calls now average just 1 • .5 minutes," according 10 the 
Westinghouse Manager of Communications. 
Voice store-and-forward systems will become integral part of business telecom-
munications. Therefore, instead of determining the amount of traffic which it 
will eventually generate, it was decided t\. ~!'eat it as a market determinant 
factor under voice applications affecting business message telephone traffic. 
Satellite transmission of radio programming has seen an explosion over the last 
five years. This "growth occurs as existing networks switch to satellite. 
distribution and the number of networks increases to meet listener demand. 
Satellite distribution will continue to grow because economies of production and 
emergence of new radio stations will increase the demand for network pro-
gramming. The prospect for growth in radio program transmission .is very good 
in the near future and continues to be good through the end of the century. 
A-19 
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The demand for radio networks results from a variety of economic, technical and 
regulatory factors. The number of radio stations has more than doubled between 
1968 and 1978; from 4,000 to over 8,.500 stations. This movement is likely to 
continue as the FCC takes actions which increa5e the number of stations anyone 
market can have and as more markets become saturated. The introduction of 
new services such as AM Stereo, CATV all music chaMels and recording channels 
will also spur the formation of new networks. 
Perhaps the biggest push for national networks will come from the desire to 
segment the market. Public radio, with its plans to go to 24 channels, is doing 
this now. More religious stations will pool their resources to market to their 
respective audiences. The National Black Network is aiming at a segment. A 
review of other channels reveals the Wall Street Journal's "Reports", "Beautiful 
Music," "Rockline" and others which are aimed-at certain market segments. 
Satellite transmission offers the opportunity to reach widely dispersed small 
pockets of the population which have been underserved up to now. 
in order to project the future demand for radio, the market is divided into five 
segments: Public Radio, Commercial Radio, Occasional Radio, CATV Music and 
Music Recording Channels. Each of these sections is discussed below and the 
baseline forecast for radio broadcast is then explained. 
A.2.3.1 Public Radio 
The National Public Radio (NPR) network pioneered satellite transmission of 
radio programming in 1978. Under current plans, NPR will become the largest 
single radio network in terms of number of channels and variety of programming, 
going from 8 channels in 1980 to 24 in 1983 (9). NPR will include dramatic 
programming, specialized audience programming, educational programming and 
extended program service. The wide range of NPR programming is the product 
of a variety of listener demand and NPR's attempt to meet this demand. 
A.2.3.2 Commercial and Religious Radio 
The number of commercial radio networks has increased greatly over the last 
two decades, from four networks in 1960 to over twenty today. These networks 
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. generally provide news and entertainment programming, although a few networks 
provide exclusively news or entertainment. Entertainment programming is 
predominantly music, with many networks airing Jive concerts. Available 
networks cover the entire range of today's music from top 40 to classical and pop 
to soul. There are also several religious broadcast networks, the PTL network 
being one example. 
The first commercial network to use sateUite transmission was RKO in 1979. 
RKO has two networks and wiH open their third network shortly. A review of 
sateUite transponder usage reveals that approximately 13 chaMels of commer-
cial radio traffic are currently being carried. Religious b~''\8dcasting is being 
carried on three channels. 
A.2.3.3 Occasional Radio 
Most regional or national use of radio programming comes from the broadcast of 
an occasional event. Religious broadcasts, sports, Jive concerts, simulcast of 
live TV and other events fall under this category. Occasional radio is 
interspersed with a station's regular programming whereas network radio be-
comes a station'S regular programming. 
A.2..3.1f C,ATV Music 
Cable operators are finding it very popular to include a channel or two of music 
along with their regular video broadcas~ This can be supplemented with 
concerts or interviews to be a fuB channel offering. New franchises are offering 
around 100 stations and wilJ need something to fill .the gap between available 
programming and the number of stations offered. 
A.2.3.' Recording Channe.l 
A new service which could revolutionalize the music recording industry by 1990 
is in its infancy. Digital Music Company has begun broadcasting two channels of 
very high quAlity music which may be recorded by making arrangements in 
advance. Tnis is expected to prc:>vide a cheaper mean~ of distribution, especially 
for recordings with low demand such as Mozart. Two audiences :!re expected to 
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be attracted to this offering: those living in areas where certain music is 
difficult to obtain and music buffs wanting the highest qual!ty recording 
available. Digital music is expected to start with two chaMels this year, which 
would be scrambled to households that had not paid to tape the record. 
A.2.3.5.1 Baseline 
In order to determine the baseline forecast for radio broadcast applications, the 
five services were reviewed to determine their current and future demand. This 
demand is expressed in terms of channels (see Table A-IO) required to carry the 
service. This process included: 
1. Determining what chamels were currently using satellite trans-
mission. 
2. Determining the announced plans for new channels over the 
next five years. 
3. Projecting a growth rate based on the expected changes in each 
service and making a judgement as to how many channels will 
be required in 1990 and 2000. 
Channels were then converted into transponders (see Table A-IO) by considering 
such thir s as using SCPC transmission and transmitting to 3 meter antennas 
across the nation. In order to assure a high quality transmission, Western Union 
Engineering Group has estimated that 30 channels would be an appropriate 
number for a transponder under the above conditions. 
In order to keep all voice transactions in half-voice circuits the number of 
transponders required was multiplied by the number of half-voice circuits per 
transponder in 1980, 1990, and 2000 as determined by Western Union engineers 
(see Table A-lO). 
A.2.4 Summary of Voice Baseline Forecast 
The baseline forecasts for the specific voice services are presented individually 
and as a total in Table A-H. The corresponding growth rates are noted in Table 
A-12. 
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I TABLE A-I0 
RADIO TRAFFIC FORECAST 
I 
I CHANNELS !2!2 1990 ~ 
I: Public 8 30 33 Commercial and Religious 13 33 40 
~ I .,;~-~~ ... " ~ 
Occasional (weekend peak) 30 40 45 
CATV Music 2 10 15 
f 
fr_ ( Recording 0 ~ 10 TOTAL .53 118 143 
I 
TRANSPONDERS 
I !!!Q 1990 2000 -Public .267 1.000 1.100 
[ Commercial and Religious .433 1.100 1.330 Occasional (weekend peak) 1.000 1.330 1 • .500 
[ CATV Music .067 .333 .0.500 Recording 0 
...:.ill .333 
TOTAL 1.777 [ 3.930 4.763 
[ 
[ 
HALF VOICE CIRCUITS 
1980 1990 2000 i Public 320.4 1800.0 2640.0 Commercial and Religious .519.6 1980.0 3192.0 
, ~ 
[ Occasional (weekend peak) 1200.0 2394.0 3600.0 CATV Music 80.4 .599.4 1200.0 
[ Recording --L 300.6 799.2 TOTAL 2120 7074 11431 
[ 
E 
[ A-i!3 
22 
SERVICE 
MTS (Residential) 
MTS (Business) 
Private Line 
Mobile 
Public Radio 
Commercial & Religious 
, . Occasional 
I, 
~ 
~ CATV 
~. 
Recording 
TOTAL 
TABLE A-ll. VOICE BASELINE 
(THOUSANDS OF HALF-VOICE ClRCUrrS) 
YEAR 
.593.0 1279.0 
1.588.0 4118.0 
644.4 2606.9 
1.4 34.9 
.3 1.8 
.5 2.0 
1.2 2.4 
.1 .3 
0 0 
2828.9 804.5.3 
2639.0 
8890.0 
6761.7 
103.2 
2.6 
3.2 
3.6 
1.2 
.8 
1840'.3 I i 
1 . 
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TABLE A··12. VOICE BASELINE - GROWTH RATES (ANNUAL, .) 
nMEPERIOD 
SERVICE 1910-1990 1~2000 
MTS (Residential) 8.0 7.' 
MTS (Business) 10.0 8.0 
Private Line U.O 10.0 
Mobile 37.9 11.' 
Public Radio 19.6 3.7 
Commercial and Religious 14.9 4.8 
Occasional (Radio) 7.2 4.1 
CATV Music 11.6 14.9 
Recording (Radio) 0.0 0.0 
I 
rc· 
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A.] DATA APPLIC.\TIONS 
There are several trends which indicate that the volume of data transmission will 
increase substantially in the coming years. The United States is moving toward a 
service/information oriented society. As this occurs, there is a need to increase 
the prod'-ICtivity of white collar workers. The harnessing of microchip techno-
logy with its favorable price to performance ratio hu begun to answer this need. 
As computers become more commonplace in toys, automobiles, and banking, 
society is learning just how powerful and just how simple to operate a computer 
can be. This in tum is lowering the business community's natural resistance to 
change. Acceptance of computer technology combined with huge price drops 
have made the computer an invaluable tool at all levels and for all sizes of 
business. An explosion in the market for home computers for entertainment, 
finances, and information also is just around the comer.-· Confplementing these 
trends is the merger of communications and data processing. The amount of 
information passed from computer-to-c:omputer will grow tremendously as this 
takes place. 
In order to develop a baseline forecast for data, seventeen services were defined. 
Some services shared common traits and were, therefore, grouped together for 
ease of forecasting. These services and groupings are indicated below: 
Terminal Operations 
Electronic Mail 
A-26 
Data Transfer 
Batch Processing 
Data Entry 
Remote Job F.ntry 
Inquiry Response 
Timesharing 
USPS EMSS 
Mailbox Services 
Administrative Message Traffic 
FacsimU~ 
Communicating Word Processors il 
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Record Serv lcelO 
Other Terminal 
Ser' "-~I 
TWX/Telex 
Mailgram/Telegram/Money Oro!r 
PoInt of Sale 
Videotex/Teletext 
T \~lemonltorina 
Sec.ure VoIce 
The first six services all deal with general purpose termin.:ls and the transfer of 
data. Traffic proJeCtions primarily were based on the terminal population. 
Traffic projections for the three services under electronic mail depend to a great 
extent on the amount of traffic which is diverted from other forms such as first 
class mail or intercompany mail. The other two services under electronic mall 
are projected based on the number of machines in use, frequency of use, and the 
length of the average business transmission. Record servke5 are handled largely 
by Western Union and projections are based on actual traffic figures and long-
term trends. The four services under the other terminal ~ervices categories used 
identifiable terminals which were unique and are projected based largely on 
discussions with industry sources. 
For the seventeen data services, all traffic is stated in terms of terabits (bits x 
1012). One bit of information is either a "I" or "0" and it usually takes 8 bits to 
represent a character such as an "a". Since bits are used by computers and any 
form of digital transmission, it is natural to state the traffic in this way. 
A.3.1 Terminal Operations 
The first six of the data services have been classified as terminal oper.tions. 
The base for all r,,~ these services is derived based on the terminal population in 
the United States. This refers to general purpose terminals which are commonly 
used to input or receive information from a computer. It includes home 
computt=r5 but not point of sale transactions which require unique equipment. 
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A.3.1.1 Data 1 ........ 
Data tr4nsfer is a pre-ceu ia", which information is electronically transferred from 
one storage bank to .nothe~ in a non--update fasllion. The transfer usu.lly takes 
place during the off-peak transmlulon time. This application is used by 
insurance companies, fina.r\cial institutions, the banking industry, and the like. 
The transmission speed in bits per second (bps) will depend on the volume of data 
to be transferred. For large amounts of data, the speed is usuaUy " kbps and 
up. Electronic fund transfer systems and point of sale systems could also make 
use of this application. 
A.3.1.2 Batch Proc!ssU,s 
Batch processing Is a procedure that is volume rather ftlan tIlne oriented; it is 
prepared according to a schedule rather than on demand. Typical examples 
include daily sales orders, weekly payroll information, etc. Usually batch 
processing is implemented on transmission faciUties with speeds higher than 
'6 kbps. 
A.3.1.3 Data Entry 
In data entry, the information is captured in complete readable format at its 
source and added to an existing data base, eliminating the intermediate keypunch 
mode. Equipment used in this applicatioF' includes general purpose as well as 
application ~nique terminals. The facility s~ed depends on the volume of data 
and may vary anywhere from 2.4 kbps to " kbps or up. Typically, data entry can 
be utilized for electronic funds transfer systems such as those used by the 
banking industry and financial institutions and point of ,.ale app'i.cations used by 
the retail industry. 
A.3.1.' Remote Job Entry 
Remote Job Entry (RJE) is the process of remotely controlling the initiation and 
termination of computer proceuing related to a specific job or run. Essentially, 
this remote control capability affords an Op!rator the same level of processing 
capability as if he were within the computer facility. It diffen from data entry 
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In that RlE involves manipulation of the received d.ta a"d transmluion of ·the 
output to the O!'iginator Mter processing. This application wlll typically be used 
by lI'Iiverslties or any org"nizations with dlspened locations. The speed of 
transmiulon ranges from 1.2 to 9.6 kbps. 
/-.3.1.1 
Inquiry/Response is characterized by its urgency and Is usually transmitted in a 
real time manner through operator-entered inquiries to an existing data base 
which can then be manipulated and corrected. Common applications include 
airline reservation systems, stock exchange quotations, inventory status and 
account balances. The speed of transmission may vary from 1.2 to 9.6 kbps. 
A.3.1.6 Time!h!rirw 
Timesharing is the shared use of centrally located computt:r facilities by several 
operating entities. The computer Iacdities can store, manipula\e and transmit 
data simu1t4neously among the several users, generally on a real time basis. The 
supplier of the central computer facilities may be a commercial organization 
serving many unassociated usen, known as commercial tirr.esharing, or a private 
supplier serving in-house computing needs, referred to as privat~ timesharing. 
The transmission speed will also vary from 1.2 to 9.6 kbps. 
A.3.1:I Baseline for Tenninal Operations 
To estimate the magnitude of terminal operations tre.ffic, the following 
procedure was used. 
a. Estimate the number of data entry terminals in 1980 and the 
projected growth pI ttem for the years 1990 and 2000. 
b. Estimate the number of terminals being used for various ser-
vices. 
c. Estimate the average thruput of each terminal. This estimated 
thr\,f)ut is a function of the following: 
1. Number of bits transmitt4!d per character 
2. Average number of charac'en per second transmitted 
1 
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3. Number of hours per year the terminal transmits. 
The Market Research Department of Western Union has estimated the 1980 and 
expected future traffic of data comn.unication. This information was published 
in the report by Western Union (10). The Western Union Market Research 
Department has developed most of the data from a compilation of many existing 
market research reports, primarily those of International Data 
Corporation(11,12,13,14), Yankee GroupO'), Future Systems Incorporated(16,17), 
Prodcasts(I8) and Author D. Little(19). In general, a consensus approach was 
used for conclusions presented in this document. However, on certain occasions, 
the opinions, and sometimes judgment, of Western Union's Market Research 
Department was given a relatively heavy weighting. 
Western Union's report estimated the total installed base-of terminals in 1980 to 
be 7 million increasing to 21 million by 1990, an annual compounded growth rate 
of 11.6%. That report estimated that 70% of a potential 30 million white collar 
users will be using terminals by 1990. The growth will be fastest in the earlier 
... alf of the decade and slow down during the later half as the saturation of the 
potential users takes place. 
Furthermore, a summary of the findings published by the U.S. Department of 
Commerce(20) indicated an increase of 11.6% in the shipment of computers in 
1980 over 1979. It is, therefore, Western Union's opinion that, barring any 
serious downturn in the U.S. economy, an 11.6% compounded growth rate in data 
communication is realistic and achievable. 
Subsequent to the estimation of the computer terminal population, the next step 
was to estimate the data entry terminal equipment that communicates with 
other computer equipment in an internal or external network. In a research 
report published by International Data Corporation(I2), the following results 
were obtained as a consequence of random sampling of terminal users: 
Based on '94 terminals in operation at various survey sites, '8% of 
the terminals in this industry grouping communicate with an in-house 
host computer. 11% of the total number of terminals communicate 
with a host computer at another location. 6% of the total operate 
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with a service bureau, which is followed by 3CJb communicating with 
externally located terminal equipment. A sizable group of 22CJ6 of 
the total terminals are used in an off-line mode. 
As the next step to arrive at projections for data traffic demand, the average 
number of bits per year originated by each terminal engaged in communication 
with an outside computer was needed. The following statistics were obtained 
from a study conducted by the Yankee Group(2I). 
Jess than one hour 14.6% 
one to two hours 18.1% 
two to four hours 21.1% 
four to six hours 16.1 % 
six to eight hours 29.8% 
An average usage of four hours per day is derived from the following: 
Average Usage Time = 
0.5 X 14.6 + (1 + 2) X J8.1 + (4 + 2) X 21.1 + (4 + 6) X 16.1 + (6 + 8) X 29.8 
2  2 
100 
= 3.87 hours = 4 hours 
Since no published statistics are available for the number of characters per 
second, a statistically "representative" terminal-to-computer transaction has to 
be determined. While many different transaction types may be postulated, an 
appropriately chosen representative transaction serves to define a data rate 
reasonably close to the average thruput at each terminal. A typical terminal-to-
computer transaction is postulated as follows. 
The transaction begins with a human input, assumed to be 80 characters long and 
limited in speed by the keyboard entry to about 5 characters per second.. After a 
five~second response time, which allows for ':'ummunications turn around and 
queuing and processing delays, the computer responds by painting the screen with 
500 characters of data Cone-fourth of a typical full screen). The elapsed time, 
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using 9600BPS line speed for this '00/960 transaction, is 0.' ~onds. Twerity-
five seconds are then allocated for absorbing the information presented, and an 
additional five seconds is assumed to elapse before the operator begins the next 
transaction. A total of '1.' seconds is required for the complete transacticn, 
during which '80 characters are transmitted in one direction or the other. Thus, 
the average speed during the transaction is '80 divided by '1 • .5, or 11.2 
characters per second. Assuming that the average terminal is in use 2'0 days 
per year and 4 hours per day, and assuming 10 bits per character to allow for 
communications overhead, the result is a communications load of 400 M bits per 
year 00 bits per cnaracter X 2'0 days X 4 hours per day X 3600 seconds per 
hour X 11.2 characters per second). 
Since there are no available statistics on the number of terminals dedicated to 
various services, the number of terminals allocated to- various services was 
estimated based on the opinions of Western Union's marketing department and 
relevant information derived from other published sources. 
As noted above, it has been estimated that about 7 million terminals were in use 
in 1980. International Data Corporation's findings indicate that about 42% of the 
terminal population is engaged in communications with a distant host or central 
computer. It is estimated that about 2.5% (one million) of the remaining '8% 
(four million) are involved in terminal-to-computer traM missions. Since data 
transfer and data entry are volume oriented, the terminal allocation for data 
transfer and data entry is adjusted by 400,000 and 600,000 respectively. The 
average terminal usage time for data transfer and data entry has inCreased from 
four hours to six hours for year 2000. For the remaining services the usage time 
is maintained at four hours per day. 
The communication traffic forecast for 1990 is based on 1980 traffic estimates. 
Western Union'S market studies(10,22) indicated that by 1990, the terminal 
population will rise to 21 million, an annually compounded increase of 11.6%. 
Similarly to the 1980 estimate for data transfer and data entry terminals, the 
terminal population is enhanced by 1,210,000 and 1,830,000 terminals 
respectively. For the year 2000 estimates for data transfer and data entry 
terminals the population is enhanced by 3,610,000 and .5,490,000 respectively. 
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Proliferation of small business and personal cor.!rute~"S will have a significant 
effect on communications requirements. A marketing re~rt by Frost and 
Sullivan(23) predicts that nearly four milliot' small business computers wlll be 
sold during the 19805. 
Although "home communications centers," increasingly popular due to the rapidly 
declining prices of persona! computers, are not fl~Jy evaluated, they could have 
significant impact on communications requiren' ~nts as more and more informa-
tion services are furnished to potential use~s. It is estimated that in 1990 about 
4 million home computers will be in use 'lith a potential capture of 50% 
(2 million) of the market in communica~jons A.ctivity. Assuming a 6% annual 
increase in home computers, 3.~ millie r. tv ill be lIsed in communications by the 
year 2000. Therefore the population lor data eiltry was augmented for these 
years. 
For the year 2000, an estimated 11.6% annual increase in terminal population is 
expected for data transfer, data entry and inquiry/response, and 6.0% for batch 
processing, remote job entry and timesharing. The communications data traffic 
estimates for the year 2000 were based on emerging trends in the business world, 
technological advances and expected cost reductions in commmunications equip-
ment. Some of the significant factors which will impact future data communica-
tions requirements can be envisioned as follows: 
a. The entry of large financial institutions such as banks, insur-
ance companies, brokerage firms, and large retail stores into 
"one stop" financial services. 
b. Increasing proliferation of small co~puters for home informa-
tion centers and small business establishments. 
c. Aggressive growth fueled by technological changes and rapidly 
falling prices. 
d. Specialized services that are beginning to be offered by new 
companies. 
The allocation of terminals to varioUs services ior 1980 is as follows: 
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Data Transfer 26'16 of 2.94M = 760K + 400K = 1,160K 
Batch Processing 26'16 of 2.94M = 760K 
Data Entry 12'16 of 2.94M = 3S0K + 600K = 950K 
Remote Job Entry 14'16 of 2.94M = 412K 
Inquiry /Response 14'16 of 2.94M = 412K 
Timesharing 8'16 of 2.94M = 235K 
The number of terminals for the years 1990 and 2000 are calculated in 
accordance with the 1980 population as the base line. The terminal operations 
forecasts are presented in Table A-i3. 
A.3.2 Electronic Mail 
Electronic mail is similar in many ways to regular first class mail. It is the 
handling of text by electronic means. The following services fall under 
electronic mail: 
A.3.2.1 
a. USPS EMSS 
b. Mailbox 
c. Administrative Message Traffic 
d. Facsimile 
e. Communicating Word Processor. 
United States Post Office 
Electronic Mail Switching System 
On January 4, 1982, the United States Postal Service (USPS) introduced 
Electronic Computer Oriented Mail (ECOM). ECOM users will transmit cor-
respondence in digital form via telephone lines to a serving post office (SPO) in 
one of 25 major cities. The SPO then automatically prints the letters out on 
paper, folds them, inserts them into envelopes, and mails them first class within 
two days to their des!ination. ECOM users can also send their messages to 
Western Union Electronic Mail, Inc. (WUEMI) from any compatible communi-
cating word processor, computer-generated tape, or facsimile terminal for 
conversion to ECOM format. WUEMI has on-line at least 43 types of terminals 
made by 33 manufacturers which interface with ECOM hardware. 
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Presently, only bulk users are availing themselves of the service since a 
minimum of 200 meSSllges must be sent per transmission. Businesses may send 
out bills, direct mail SOlicitations, or other large volume mailings. All popular 
computer communications interface, enabling users to establish a direct link 
~tween their computer systems and an ECOM computer located at an SPO or an 
indirect link through a public computer network. 
Common carriers are opposed to ECOM's intervention into an already competi-
tive market. They argue that the USPS may divert revenues from other dasses 
of mail to s~port it. Since ECOM mail is eventually delivered first class, mail 
from the SPOts might take the same time to send from the user's home territory 
or across the country. Only if the SPOts were linked via communications 
channels would this method prove more efficient. 
USPS will have fierce competition from other computer based message systems 
(CBMS) and local networks providing electronic mail service in the 1980s. It is 
estimated at least 6096 of first class mail involved in business or government 
financial transactions could be diverted to pre-authorization; potentially, half 
USPS's revenue could be lost due to Electronic Funds Transfer (EFT). USPS costs 
are relatively fixed; if volumes decrease, revenue will suffer. 
USPS must try other means to divert message traffic. It is estimated that the 
following 1980 traffic could be diverted: 
SOURCE 
Electronic Public Message Services 
Transactions and Data Entry Traffic 
Batch and File Transfer Traffic 
Potentially Diverted Mail 
Substitutable Voice Telephone 
Total 
BD..LlON MESSAGES PER YEAR 
0.89 
3.60 
10.00 
27 • .50 
LZ!t 
·44.73 
Hence, 44.73 biUion messages per year could be diverted to ECOM services. If 
messages from these sources increased by an average of 4 billion per year until 
1990, anticipated message traffic would be 84.73 billion messages per year. 
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If only .5096 of this total were diverted to ECOM by 1990, a total of 338.4 x 1012 
bits per year would be transmitted. 
84.7 X 109 = 42.3 X 109 messages per year 
2 
42.3 X 109 messages per year X 1,000 characters per message X 8 bits per character 
= 338.4 X 1012 bits per year 
If the amount of potentially diverted mail continued to grow by an average of 4 
billion messages per year by the year 2000 message traffic transferred to ECOM 
and similar services would total approximately 996.8 X 1012 bits per year. The 
USDS/EMSS Traffic Forecast is presented in Talbe A-14. 
A.3.2.2 Mailbox 
A computer mailbox system is related to computer messa!)e switching in the 
same relationship that a postal service box ~ related to home delivery. In 
message switching, the computer delivers the mesage to a terminal or notifies 
the terminal of a message that is waitir.g. In computer mailbox, the user must 
check the box, which. is in some preassigned location in the computer's memory, 
typically a disk file. 
Mailbox service evolved within the scientific and academic communities among 
users who aU shared the same computer network for timesharing purpose$. 
Mailboxes are set up to allow store-and-forward message switching. It is a very 
useful service when the user travels and uses the r:'etwork frequently. In an 
environment wh!re many users share only a few terminals, message switChing 
rather than mailbox service should be used. 
Presently, mailbox and message switching systems are often separate, with 
mailbox systems unable to deliver messages. In the future, these two will 
probably be merged so that a user can either c;dl in as if the system had a 
mailbox or have the message delivered automa!~.:ally when the aSSigned terminal 
registers that it is available for delivery. 
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TABLE A-I'. USPS/EMSS TRAFFIC FORECAST 
( __ ts) 
YEAR 
o 331.4 996.1 
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Leading providers of electronic mailbox systems include: Dialcom, Computer 
Corporation of America (Corned, General Electric Information Servicet (QUIK-
COMM), I. P. Sharp, CompuServ, and Source Telecomputing. Together they 
share an estimated $2' million market for 1982. 
The entry of AT &T1s Advanced Information Service (AIS) packet switching 
network into this market will greatly accelerate the growth of message services 
with accent on mailboxes as increased postal rates continue to exceed the cost 
of electronic mail. AIS wiU capture a much broader market than the other 
packet services, incJudinf, a home market and a substantial small and medium-
sized business market. By the year 1992 the electronic mailbox and store-and-
forward message switching market could amount to as much as $'00 million, 
with AT&T in control of $3'0 million. Other vendors expected to enter this 
market include ITT, RCA, Federal Express, and Mel (which is acquiring WUJ). 
Oialcom claims to have 12,000 mailboxes (giving one to each of its timeshare 
customers). Tymnet's "OnTyme" has 2,'00 to 3,000 mailboxes. Every electronic 
mail system uses Telenet, Tymnet or direct dial to send messages. For example, 
Comet has access to Tymnet and Telenet and had 2,000 subscriber mailboxes on 
its network (representing 60 companies) and had sold 11 private systems 
(approximately 3,'00 mailboxes) by August 1980. 
The mailbox traffic forecasts are presented in Table A-I'. To determine the 
number of bits per year the following assumptions were made: 
a. Two to three messages per day per user 
b. Each mailbox has one user 
c. Each message contains approximately 1,000 characters with 8 
bits per character 
d. Twenty-two working days per month. 
On the basis of these assumptions it was estimated that there were .32 terabits 
per year of mailbox traffic in 1981. Assuminf a '096 growth rate between 1980 
and 1981, the 1980 traffic amount was calculatt=a to be .213 x 1012 bits per year. 
About a 3596 growth rate was assumed for the period 1980-1990 and a 1096 
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TABLE A-I'. MAILBOX TRAPPlC FORECAST 
NUMBER OF BITS PER YEAR -1911 
Number of 
MaIlboxes Percent QUIK-COMM (GE) 20,000 41 
OIALCOM 12,000 2' 
TElEMAIL (by Telenet) 8,000 16 
COMET (CCA) 3,000 6 
INFOPLEX 3,000 6 
ON~TYME n (Tymet PIO 
Tymeshare) 3,000 6 
TOTAL 49,000 100 
NUMBER OF TERABITS PER YEAR 
1980 
0.213 
A-40 
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12.7 
Number of Nwnber of 
Meaaaes Bits Per 
Per Year Year 
1'.8M 0.12Xi012 
9.'M 0.08 X 1012 
6.3M 0.0' X 1012 
2.4M 0.02 X 1012 
2.4M 0.02 X 1012 
2.4M 0.02 x 1012 
38.8M 0.31 X 1012 
(0.31 ' .. erabits per 
year in 1981) 
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growth rate for the period 1990-2000. The resulting 1990 and 2000 forecasts are 
presented with the 1980 forecast In Table A-". 
A.3.2J Administrative Meuye Traffic 
Administrative messages are usually short (approximately 1,000 characters) 
person-to-person messages. Examples include travel information, new product 
announcements, performance reports, and non-record keeping tasks. 
Administrative messa.ges diff~r from data communication messages in that data 
communications are usuaUy in numeric form. Some examples are data base 
entry, inquiry/response, remote job entry or batch processing data. Much of this 
traffic (approximately 25 billion intracompany messages) is still delivered 
manually through company mail rooms. However, there is a rapidly rising trend 
to transmit administrative messages via computer base message switching 
(CBMS) systems and communicating word processors (CWP). Companie:s may 
select from a variety of CBMS suppliers ranging from value-added carriers and 
vendors of public mes58ge services to software houses and manufacturers of 
larger mainframe computers and automated office equipment. A number of 
vendors, am?ng them Telenet and Tymnet (non-military) and ARPANET and 
AUTOOIN (military),. p"ovide external packet switching networks linking their 
users. AT&T's recently introduced Advanced Information System (A IS) wlll 
provide a packet network with a broad range of messaging capabilities. With the 
advent of office automation, many companies are plrchasing their own private 
local networks providing high speed, short haul multi-dropped party line links to 
which a variety of electronic equipment may be attached. 
A.3.2J.l Baseline 
Administrative message traffic will be routed through CBMS systems and packet 
switching networks.. Message traffic volumes for both government and non-
government use will encompass aU of these. In 1980, '0 million messages w-.re 
delivered through CBMS while 9' million messages went via packet switching 
networks. 
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Amona those asencl.. studied were the Federal Reserve Bank, the Veterans 
Administration, the Federal Bureau of Inve'Usation, the Department of lu.tice, 
the Department of the Interior, and the Department of Agriculture as well as 
many smaller governmental entities. A breakdown of the approxirr.ate number of 
leased drcwts at each baud rate is shown bel OWl 
(A) (B) (A) X (8) TOTALM8PS 
SPEED NUII8I!ROP INTH! 
(BPS) CIRCUR'S (KBPS) P!AKHOUR 
300 208 62." 22".6 
2"00 1,'80 3,792.0 13,"1.2 
4800 630 3,02".0 10,886." 
7200 6 43.2 ."., 
9600 '44 ',222.4 ... 18,800.6 
'6K 79 4,42".0 ",926.9 
2'OK 8 2,000.0 7,200.0 
1o'M 6 9,000.0 32,400.0 
27,'68.0 99,244.7 
Rounding off the total of 99,244.7 Mbps in the peak hour to Ix 10' Mbps, a 
conservative estimat, is that peak hour traffic is half the dally traffic in a 22 
day month. Thus, the annual total of bits transferred is '2.8 triUion bits. 
If we include Western Union's Advanced Record System CARS) with its 0.6 trillion, 
bits of traffic per year we- get a total of 53.4 triUion bits per year in non-
military message tratfic. 
Military traffic is handled commercially by two major .witching systems, 
AUTOD~N and ARPANET. 
AUTODIN I 
ARPANET 
TOTAL 
10.0 trillion bits ~r year 
_l:.! trillio" ;",ts per year 
1'.1 trillion bits per year. 
The combined military and non-military traffic flow follows: 
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Non-military 
Military 
Total 
'3.4 trillion bits per year 
.J1:.!. trillion bits per year 
68.' trillion bits per year 
AS!.\Jming that 2'96 of this traffic may be considered administrative, government 
message traffic in 1982 totaled 17.1 tr illion bits per yea.r. 
Using a growth rate of 1296 for the last few years, we arrive at a 1910 baseline 
figure for govemment admh;~~trative message traffic of 1'.3 trillion bits per 
year. 
There are approximately 3,'00,000 non-government terminals which presently 
engage in data transfer, bater processing, data entry, remote job entry, 
inquiry /response and time$hare in mid-1912. 
a. Assuming 2'% of these are used for administrative message 
traffic, then: 
3.' X 106 terminals X .2' :: 0.88M terminals are used for 
administrative traffic 
b. If each terminal transmits approximately 20 messages per day, 
the daily administrative message traffic is: 
.88 X 106 X 20 = 17.6 X 106 messages per day 
c. Assuming a 22 day working mon LtI~ 
17.6 X 106 messages per day X 22 days per month X 12 months 
per year = 4.6 X 109 messages per ye~r 
d. Average message is approximately 1,000 charaC'ten and con-
sists of I bits per character: 
4.6 X 109 messages per year X 1,000 characten per message X. 
I bits per character :: 37.2 X 1012 bits per year (mid-19Il to 
mid-1912). 
Assuming we've had a 1296 growth rate per 'lear extrapolating back .to 1"0 
equals: 
-
t 
i 
1 
, .• L .. 
37.2 X 1012 bits per year 
1.12 = 33.2 X 10
12 bits per year in 
1980 to 1981 
The baseline forecast for total government and non-government administrative 
message traffic in 1980 is 48.' trillion bits per year. 
Government 
Non-government 
Total 
U.3 trillion bits per year 
33.2 trillion bits per year 
48.' trillion bits per year 
The administrative message traffic for 1980, 1990 and 2000 are presented in 
Table A-16. The 1990 and 2000 forecasts are based on the following assump-
tions: 
A.3.2.4 
a. In 1990 demand will equal about 600'll. at 1980 demand (i.e. 
average annual growth rate = about 20%). 
b. In 2000 demand will equal about 30096 of 1990 demand (i.e. 
average annual growth rate = about 12%). 
Facsimile 
Three of the projected services are considered facsimile. The services are: 
a. Convenience Facsimile (CITT Classes 3 and 4) 
b. Operational Facsimile (CITT Classes I and 2) 
c. Special Purpose Facsimile 
Each of these servi.:es is discussed below, along with their current and expected 
demand. These forecasts are based on the type and number of machines in place, 
and an industry estimate of the number of pages transmitted during 1980. 
A number of factors will cause this market to increase in .the coming decades. 
The setting of standards by the Consultive Committee for International Tele.: 
phone and Telegraph (CITT) will encourage international as well as inter-
company transmission. The trend among business and government users is 
toward higher speed machines. These mr.chines will be digital with rates as high 
as a second per page. Sate!1ite Business Systems (SBS) has already demonstrated 
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TABLE A-I' 
ADMINISTRATIVE MESSAGE TRAFFIC FORECASTS 
(TERABITS/YR.) 
~--'T"'-.--------'-.-
1980 
48.5 
YEAR 
1990 
300 
A-4S 
2000 
933 
-
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this capability through their satelUtes. As a result, it appears the market for the 
slower machines (Classes 3 and 4) will decline after 198'. 
A substantial market is expected to develop in the private sector, however. Both 
France and Japan predict a low cost facsimile machine in the near future. Three 
French companies are currently planning to enter the fax market in the U.S. 
Their equipment is £xpected to penetrate the low volume, small business user. In 
addition, Japan has predicted a market for facsimile machines priced as Jow as 
$100 for home use by 198'. 
A.3.2.4.1 Baseline 
The approach used to project the facsimile markets was as follows: 
a. Determine the current and forecasted market for each category 
of facsimile equipment. 
b. Determine the usage associated with each category of equip-
ment. 
c. 
d. 
e. 
Analyze usage trends for each application. 
Quantify usage in bits per year. 
Calculate market demand for 1980, 1990 and 2000. 
Convenience Facsimile is defined as the slow to medium speed (2 to 6 minutes 
per page) machines. Our last report gave an estimate of 167,000 such machines 
in 1978. A review of market statistics of the machines shipped In this range 
reveals that in 1980 approximately 210,000 machines were in place. The number 
of pages sent in 1980 is estimated at 214 million, or 102 pages per month per 
machine. According to industry estimates the growth rate for slow facsimile is • 
expected to remain high, at around 2.5%, through the middle of this decade. This 
growth is, however, expected to decline toward the end of the decade and remain 
around 10% during the 19905 largely due to two factors: 
a. 
b. 
Industry will demand higher speed facsimile. 
The merging of facsimile with communicating word processors 
is expected to occur within the 198.5 time frame. 
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Using a typical analog machine in place, it is possible to estimate the total 
number of bits transmitted per year. A machine which scans 100 x 100 points 
per inch will transmit 93',000 bits per page. At 4800 bps, a page takes three 
minutes to transmit. This times the estimated number of pages gives a yearly 
transmission of 200 terabits (bits x 1012). 
Operational Facsimile includes medium speed, high speed and wideband facsimile 
equipment. This equipment operates with a range of one second per page to two 
minutes per page. Growth in this service seems bright, at least up to 1990, with 
an expected growth rate of 20 to 3'96. Medium speed machines (CITT Class 3) 
numbered approximately 17,000 in 1980, high speed machines 2,000. 
Wideband facsimile machines came into use over SBS satellites in late 1981. 
Approximately '0 are now in use. Volume of pages tranSmitted was 200 per day 
for medium speed machines and 250 for the high speed and wideband machines. 
It seems unlikely that transmission volume will rise much for the medium speed 
machines while for the other two it should double by 1990 before leveling off. 
For a medium speed machine with a typical 8~ by II-inch page and a resolution 
of 100 x 100 lines per inch, there are 93',000 bits of information transmitted. 
Compression ratios vary from 2:1 to 100:1; in this case, a ratio of 6:1 was used. 
This gives an actual transmission of 1'6,000 bits, which at 2400 bps is trans-
mitted in 66 seconds. Similar m"'thods were used for high speed and wideband 
equipment. The total traffic generated in 1980 by Operational Facsimile was 
11.3 terabits (bits x 1012). 
Special Purpose Facsimile is the type used by the police for fingerprints or by 
the weather bureau for maps, and therefore must be very high quality. Industry 
sources indicate 14,000 machines in operation in 1980 as opposed to 10,000 shown 
in our 1978 study, giving a growth rate of 1896. A slightly slower growth rate 
(15%) is indicated through 1990 with a decline (10%) after that due to other. 
technologies. Using a typical machine of 9600 bps with a transmission time of 
three minutes and no compression (because of the high resolution required) 
results in 1.73 million bits per page. With an annual usage of 14 million 
equivalent pages, yearly transmission is 24.2 terabits (bits x 1012). 
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A review of facsimile user surveys reveals that the current trend is toward 
higher speed terminals. In addition, many users expect to change from analog to 
digital equipment. The most important feature of facsimile equipment is its 
ability to operate unattended. Many users operate across time zones or 
internationally and need a self-suffident device. The amount of facsimile use 
between organizations is on the rise, along with the amount of standardization. 
One user survey reported a split of 77 to 23% between intra- and inter-
organizational traffic. 
Bankers Trust New York Corporation, the eighth largest bank in the United 
States, just started using facsimile in their financial operations. They deal with 
a number of large users, some with as many as 400 transactions per day. Hexcal, 
a high technology company in structural components for military aircraft, uses 
facsimile to send complicated chemical formufas ancr' diagrams, as weU as 
administrative messages. They estimate their headquarters alone sends 700 
documents a month. Gulf Oil has just installed a digital system of facsimile 
distribution with an estimated savings of $2.56,000 per year. As more and more 
companies enhance their communications capabilities, facsimile use will con-
tinue to grow. 
A summary of the facsimile traffic forecasts is presented in Table A-17. 
A.3.2-' Communicating Word Processor 
A communicating word processor (CWP) adds communication capability to a 
printer/keyboard or CRT -based word processing system. This allows the input to 
be prepared on one system and sent via communication links, at a speed ranging 
from 1.2 to 9.6 kbps, to another system for output, editing or manipulation. The 
advantage to the user is the ability to transmit "original" quality documents with 
format control similar to letter and memo correspondence. 
The market for CWPs is expected to enjoy rapid growth in the next decade and 
to continue to the year 2000. With the addition of such networks as AT&T's 
Advanced Communication Service (ACS) and other packet networks, the CWP 
will become the single most important hard-copy device in interoffice cpmmuni-
cations. 
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TABLE A-17. FACSIMILE TRAFFIC FORECAST 
(terabits) 
YEAR 
!!!! 1990 
-200.0 382.3 
11.3 76.3 
24.2 8.5.1 
-23.5.5 543.7 
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2000 
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In forecasting the amount of traffic generated for each time period, the 
following steps were taken: 
a. Determine the current and projected number of machines in 
operation. 
b. Determine the usage time associated with each machine. 
c. Estimate an average speed for each machine used. 
d. Calculate the amount of traffic for 1980, 1990 and 2000. 
The first Western Union report(I) estimated there were 79,.000 CWPs sold in the 
U.S. in 1980. Industry estimates support this figure. User surveys indicate that 
the machines were in use on the average of five hours per'day.- Internal Western 
Union studies show that actual transmission occurs about 196 of this time in use, 
or 180 seconds per day. This estimate accounts for those machines not utilizing 
the communicating capacity as well as those making heavy use of that feature. 
Multiplying this number by 2.50 working days in a year gives a total of 45,000 
seconds per year that a CWP is transmitting. With an average machine speed of 
4800 bps, this amounts to an aMual transmission of 17.1 terabits. 
Increased demand for the CWP can be expected to continue over the next 
decade. Several factors will contribute to this growth, one of which is the 
increased application of the CWP. For example, as multi-function' workstations 
become more prevalent, office workers will enjoy the ability to ~ent.! interoffice 
memos while sitting at their desks. Cost will be another important factor 
affecting growth. Previous reports showed that the cost of a CWP will decrease 
to $7,000 by 1984, less than half its cost in 1978. This downward cost trend is 
expected to continue well into the 19905, but at a more gradual rate. As the 
cost of the CWP decreases, this technology will become available to a larger 
market segment. Finally, the setting of standards for CWP communications will 
aJJow different manufacturers' machines to communicate, increasing the flow of 
information between systems and individuals. 
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In 1990, the number of CWPs forecast w11l be 270,000. A modest increase in 
usage time is expected, increasing the transmitting time per machine per year to 
90,000 seconds. (This was held constant In 2000.) Multiplying the number of 
machines by the usage time and then figuring an average speed of 4.8KBPS 
produces a transmission demand of 117.1 terabits in 1990. 
The usefulness of the commUnicating word processor wiIJ be further enhanced by 
the availabili ty of public networks supporting its use. This will continue into the 
19905, as wiJ1 the merging of CWPs with facsimile. Costs are also expected to 
continue their gradual decline during this decade. Considering the 923,000 
communicating machines that are forecast and their average speed of 4.8KBPS, 
the demand in the year 2000 is projected at 400.3 terabits. 
A summary of the CWP traffic forecast is presented in Table A':18. 
A.3.3 Record Services 
Two of the services being studied, TWX/Telex and mailgram, are record services. 
The current and projected demand for these services has been the subject of a 
number of internal Western Union studies. These studies are the basis for the 
information presented in this section. 
A.3.3.1 TWX and Telex 
TWX was formed by AT&T in the mid-1930s and Telex was formed by Western 
Union. Western Union acquired TWX from AT&T in 1971 and has controlled this 
service since then. BaSically, the TWX/Telex servi~e is a switched teletype-
writer service operating much as the telephone system does. It is a slow means 
of communicating, with an operating speed of 4' to 1'0 bps for TWX and '0 bps 
for telex. Because of these slow speeds, the network is expected to simply 
maintain, if not lose, its customer base over the next two decades. Western 
Union, in an attempt to keep its customers, has introduced new features such as 
store-and-forward and broadcast services. 
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TABLE A-II. C1VP TRAFfIC FORECAST 
(terabits) 
YEAR 
1m 
111.1 
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In 1980, the installed base of TWX/Telex terminals was 130,000, with almost all 
these terminals used by business, government or institutions. The estimated 
number of messages transmitted during 1980 was 1.50 million. An aMual growth 
rate of 3% is expected during the 1980s and the 19905. The average message is 
around 1,000 characters in length, or 8,000 bits, allowing for spaces. This figure 
times the annual number of messages produces a yearly transmission rate during 
1980 of 1.2 terabits (bits x 1012). Using this baseline figure and the expected 
growth rate, it was possible to predict the message numbers and tran!mission 
volumes; these are presented in Table A-19. 
~.3.3.2 MellgramIT elesram/Money Order 
Mailgram, telegrams and money orders are all handled by Western Union and are 
all undergoing changes in response to customer needs. Mailgram message volume 
has grown steadily since Western Union introduced the electronic mail service in 
1970. It combines the speed of Western Union's electronic switching and 
transmissions facilities with the economy of the U. S. Postal Service'S local 
delivery capability for delivery the next business day anywhere in the U. S. and 
Canada. Through Western Union's Central Telephone Bureaus or public offices, 
telex subscribers can transmit mailgram messages directly from their terminals. 
Alsu, iarge volumes of mailgram messages prepared on computer tapes can be 
transmitted to the company's computer centers from designated offices or 
customer locations. 
A new service known as "Stored Mailgram" is provid~ by a subsidiary, Western 
Union Electronic Mail, Inc. (WUEMI). It has grown substantially in the last five 
fears, providing computer storage of frequently used mailgram message texts 
and address lists which can be accessed by a growing number of communicating 
word processors in the customer's offices. WUEMI also provides "Computer 
Letter" to cO"1mercial customers who do not need next day delivery. Messages 
are sent to WUEMI wt. e they are processed and deposited with USPS as first 
class mail. Mailgram is also interfaced to We:tLern Union's InfoMasters computer 
store-and-forward system. 
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T ABLE A-I'. TWX AND TELEX TRAFFIC FORECAST 
YEAR 
illQ 1990 ~ 
T ermin.ls (thousands) 130.0 174.7 234.8 
Messages (millions) UO.O 201.6 270.9 
Transmission (terabits) 1.2 1.6 2.2 
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One of the oldest forms of electrolllc communication, the telegram, is still Used 
for urgent messages or to make an impact. In the U.S. it 13 handled exclusively 
by Western Union and the forecast is based on internal information. 
The money order, which is a way of electronically transmitting funds, handles 
small payments and thus is different from electronic funds transfer. Money 
orders are also handled by Western Union as well as by other companies. 
The information for the market size and number of bits transferred com~s from 
internal analysis. The actual calculation of traffic may be unders~ood by the 
following tables. Tables A and C are used to derive Table D. Then using the 
number of bits per message (Table E) it was possible to determine the amount of 
traffic (Table A-20). 
A. COMPARISON OF MESSAGE VOLUME (millions) 
.!ill .!ill !ill 1980 !ill 
-
Mailgram 28.4 32.7 37.4 39.0 40.9 
i'elegram (Domestic) 6.9 7.0 6.6 6.1 .5.3 
Money Orders 6.3 7.0 7.7 7.9 8.1 
B. COMPARISON OF REVENUE (dollars) 
1979 1980 1981 
- -
Mailgram 78,310 92,824 106,927 
Telegram 67,1.54 64,433 71,008 
Money Orders 60,940 70,407 80,718 
C. GROWTH RATE (percent) 
1980-1990 1990-2000 
Mailgram 8 .5 
Telegram ., 0 
Morley Orders 12 8 
f 
I 
D. MESSAGE VOLUME 
Mailgram 
Telegram 
Money Orders 
1980 
-39.0 
7.9 
6.1 
E. SITS TRANSMITTED PER MESSAGE 
Mailgram 
Telegram 
Money Orders 
h.3.' 01her T aminal Services 
(mUllons) 
1990 
-84.2 
3.7 
24.' 
2000 
-131.1 
3.7 
'2.2 
Three of the services projected use special purpose terminals and fall outside the 
other categories. They Clre: 
... Point of Sale 
b Videotex/T eletext 
o T eJemonitoring 
o Secur~ Voice 
The forecasts for the first two services were done by contacting various industry 
sources where they would be used. Videotex/Teletext was forecast based on 
vendor interviews and anticipated machine use. 
A.l."'-l Point of Sale 
A major amount of human drudgery will be saved when payments made by 
consumers in stores and restaurants are entered directly into the banking system 
instead 01 being made by credit card or check. Bali< cards are the means of 
implementing such transactions. 
"Point of Sales" (POS) terminals are used for sales transactions, credit authoriza-
tion and some inquiry functions. Data entry may be maoe by a magnetic or 
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TABL!A-20 
MAD..GRAMtr!L!GRAM/MON!Y ORDER fORECASTS 
(terabits) 
YEAR 
-1910 1990 2000 
- -
-
Mailgram .31 .67 1.10 
Telegram .06 .03 .03 
Money Orders .02 .06 .13 
TOTAL .39 ,76 1.26 
, ---d 
.;oi.f 
optical wand passed over a label which reads and identifies the item, or through 
entry on a numeric and function key keyboard. Instructions to the operator and 
data being entered are displayed; data provided in response to an inquiry may be 
printed. 
Cash transactions are handled solely by the interactions of a terminal and a 
programmed cluster controller located in each store. The programmed control-
lers operate automonously. Credit and check-cashing authorization, on the other 
hand, involve a check against a master file at a central computer location. Once 
a day, another central computer application draws data from all of the 
connected controUers so as to establish register balances and conduct an overall 
sales audit. 
Another application of point of sale terminals cOllcems-regulation of inventory 
flow. This application relies on separate display terminals in each store. Order 
entry is the function which creates purchase orders and inputs them into the 
purchase order data base. The receiving application verifies quantity and type of 
merchandise. Invoice data is then entered into the data base as accounts 
payable, and the cost calculated in terms- of retail sales dollars. These functions 
are executed partly in the controller and partly in the central processor. The 
interaction is between each display terminal and the central computer via the 
same controller that handles the sales transactions. 
For example, imagine a chain of stores located in several states. In this 
installation, a group of 20 department stores is being brought on-line, with one 
programmed controller in each store and a central computer to coordinate them 
all. 
Point of sale terminals are connected to the store's programmed controller via a 
2400 or 9600 bps transmission loop. The controllers, in turn, are each connected 
to the central computer by a separate 4800 bps telephone line. Each pro-
grammed controller manages from 60 to 120 point of sale terminals plus a 
display terminal and a printer. These tenninals may handle from 20 to .30 
transactions per hour, while the programmed controller in anyone store may 
handle 2000 to 3000 transactions per hour during a peak sales period. Response 
.-, 
I 
T1 U 
I 
I 
I 
I 
I 
I 
I 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
[ 
II 
[ 
time at a POS terminal averages less than a second with fewer than 1096 of the 
responses taking no more than 1.' seconds. 
Each credit authorization requires cne or possibly two messages to the central 
computer. Inventory flow applications may involve as many as 4 or , messages 
per transaction to the central computer. The central computer then must be 
capable of handling 8 to 10 messages per second during peak sales periods, even 
though all cash transactions are handled locally using the in-store programmed 
cluster controller. 
When the day's transactions are batched from all the store controllers to the 
central computer, the transmission must take place within a relatively short 
time, say 0.' to 1.5 hours. The central computer must be capable of handling the 
equivalent of 10 to 20 messages per second for tfiat periOd of time to transmit 
the records of tens of thousands of transactions in this mode. 
Point of sale terminals are not necessarily communication-oriented devices. 
Many companies tend to use them in the closed environment of a store without 
linking them to a network. If they are used locally, then the computer also has 
to be on-site and that is not practical for a large company with dozens or even 
hundreds of retail outlets. Rapidly falling computer costs, especially for special 
purpose microprocessors and less expensive communication facilities, are making 
it more attractive to link P~S terminals to a central site that can handle all of a 
company's outlets. 
Integrated POS systems become cost effective only when a complete merchan-
dise control system is implemented to take advantage. of computer data entry as 
well as sales transactions. Not every retailer needs or can afford such a system. 
It is difficult to estimate the number of P~S terminals in tht:· marketplace since 
definitions differ greatly. One 1977 report indicated that there were 151,000 
P~S terminals in 1977 growing to .590,000 in 1980. This is misleading. One must 
distinguish between a simple credit authorization terminal (CAT) with limited 
capability and a true point of sales terminal which can generate inventory 
information and handle direct debit transactions as well. In 1982, there exist 
only between 80,000 and 100,000 true P~S terminals. As this number grows and 
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retail chains replace their simpler POS terminals with more sophisticated ones, 
much more inventory infornlation will be entered and many more direct debit 
transactions will be made. 
The vast majority of P~S transactions are handled by credit cards. There are 
numerous types of cards available. Cards are supplied by commercial banks 
(VISA and MasterCard), by retail chains (Sears, Pennys and Montgomery Ward), 
by travel and entertainment concerns (American Express, Diners Club, Carte 
Blanche) ar.d by the oil companies (Gulf, Texaco, Shell, Mobil, Sunoco and 
Exxon). Many other concerns also issue credit cards (Hertz, A vis, and National 
Car Rental) but these are mostly corporate and are on a much smaller scale. 
Banks are beginning to issue their own cards which are both debit cards (with 
immediate withdrawal of funds at time of purch).Se) antt credit cards. Still in 
their embryonic stage, these cards are replacing a number of regular credit cards 
and will be used on P~S terminals. 
J\.3.4.1.1 ~1~ 
Assuming that credit card transactions will grow at an annual rate of 3%, the .50 
billion transactions in 1980 will increase to 67 billion in 1990 and 90 billion in 
2000. Presently, only 6% of these transactions are handled electronically, most 
of them primarily for credit card authori2.ation. Each transaction involves on 
average four messages (two inquiries and two responses). Very little transfer of 
inventory information or direct debit transactions are performed (an estimated 
1000 bits per transaction). As true point of sales terminals (electronic cash 
registers) become more widespread the percentage of transactions handled 
eJec~ionically will increase sharply with higher volumes of inventory and direct 
debit transfers being made. By 1990 80% of these transactions should be 
accomplished electronically. By the year 2000, it is estimated that almost all 
credit card transactions will be handled in this manner. Table A-21 reflects this 
phenomenon. The total number of bits estimated for P~S terminals in 1980 is 
12 trillion, 214.4 trillion in 1990, and 360 trillion in 2000. 
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TABLE A-21. POINT OF SALE TRAFFIC FORECAST 
YEAR 
ill! ~ 
Credit card transactions at 3% growth 
ra te per year (billions) .50.0 67.0 
Percent of transactions sent electronically 6.0 80.0 
Transactions per year sent 
electronically (billions) 3.0 .53.6 
Messages per year at 4 messages 
per transaction (billions) 12.0 214.4 
Bits per year at 1000 bits 
per message (terabits) 12.0 214.4 
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90.0 
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90.0 
360.0 
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A.3.1f.2 Vldeo1ex/Ieletext 
Electronic !m systems are still in their infancy, yet common requirements and 
distinguishing characteristics of 5uch systems have already been identified. This 
attempt to define electronic text systems has helped reduce some of the 
confusion caused by the proliferation of ~eneric terms and brand names used to 
describe electronic text systems. 
All electronic text systems, regardless of their individual names or technical 
features, display textual information on a video display screen. All of these 
systems require at least two components: a computerized data base to store 
information and a transmission system that links the data base to the people who 
want information from it. The data base can contain words, numbers, or graphic 
illustrations, while the transmission system can range from a common telephone 
line to a satellite. These systems are being developed and are intended to be 
used primarily by the consumer in his home or business. 
Two of the majer factors which distinguish one system from another, from the 
customer's point of view, are the amount of information that can be retrieved 
easily from the data base and the ability to add information to the data base. 
Some systems are like a telephone, in that they have a two-way capacity which 
aJJows them to function as electronic mailboxes or bulletin boards. Customers 
can use them to bank, shop, send a letter to a friend or advertise the sale of a 
used car. Other systems are more like a cross between a book and TV: they are 
strictly one-way and the customer can receive information from the data base, 
but cannot transmit or add information to the data base. 
Videotex is a synonym for electronic text and an umbrella term that includes 
teletext and Viewda~a. Teletext refers to an electronic text system that usually 
relies on broadcast frequencies to transmit information. like television itself, 
teletext systems could use a full broadcast channel; but since spectrum space i~ 
scarce, most teletext systems rely on what is called the vertical blanking 
inten aI, an otherwise unused. portion of the television signal, or they rely on a 
single cable channel. Teletext flashes "pages" of text, one after another, in a 
cycle that is repeated continuously. The user punches a code into his modified 
TV set and the requested information is puUed out the next time it is 
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transmitted. The teletext data base is updated frequently and includes news. 
sports, weather and the like. 
Viewdata systems offer customers access to a library of information and allows 
them to dial up information suc~ as a sports score, restaurant review or airline 
schedule. Because viewdata uses a technical design different from teletext, its 
customers can retrieve information more quickly and from a much larger data 
base. Also, it is not limited to broadcast or one-channel transmiSSion; it can 
operate via telephone lines or two-way cable systems. This interactive feature 
makes possible services like home banking, tele-shopping and advertising. 
The basic teletext system works as follows: 
a. The information, consisting of alphanumeric or graphic images, 
is encoded in a bit stream of digital data at a transmission rate 
that the television system can properly handle. 
b. The encoded digital data is inserted or multiplexed onto the TV 
signal in such a way that it is located on unused lines in the 
vertical blanking interval. 
c. The teletext signal can be detected by a special decoder that is 
either a separate accessory to the TV receiver or is actually 
built into it. In either case, the teletext decoder circuitry can 
accept the digital data, store one or more pages in a buffer 
memory, and display these pages on the screen as directed. 
d. When the viewer punches the number of the desired page on his 
control keypad, the buffer memory containing that page is kept 
in a "hold" condition. The page is :then transferred to the TV 
screen via a character and graphic generator which is part of 
the teletext decoder cirCuitry. The page remains on the screen 
until a replacement page is transmitted, or until the viewer 
selects a new page. 
The essential elements of a viewdata service are: 
a. A large computer that can store many thousands (perhaps even 
millions) of pages of textual information. 
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b. Computer programming (software) thai permits the accessing 
and rapid retrieval of specific items of that information. 
c. Transmission lines for sending information back and forth 
between the customer and the computer. These lines can 
consist of the public telephone network, a cable television 
system with two-way capabilities, or special microwave 
facili ties. 
d. Display and retrieval terminals. These can be TV receivers, 
with decoders attached to translate digital signals into the TV 
display, or modified computer terminals. As with the teletext 
decoder, a microprocessor that can be manufactured in large 
quantities is essential to a reasonable price. When used with 
phone lines, the terminal must contain a modem that converts 
an analog telephone signal into -digital·form-for display. The 
retrieval device may be a simple calculator-like keypad with 
buttons for numbers 1 through 10, or a full typewriter-like unit. 
A. 3 •• ..2. I Baseline 
Videotex systems are still at the level of technical and market trials in the 
United States. The basic technologies are still evolving, so potential applications 
are still taking shape. Consequently, the volume of traffic consists primarily of 
traffic generated in market trials and a few commercial offerings. 
The major contenders for the videotex market who are already corlducting tests 
include the service providers, system operators, transmitters, and home terminal 
manufacturers. From 1980 to 1981 some 30 application trials of teletext and 
videotex were conducted in the United States. Even though there are no profits 
as yet, and sales are still miniscule, a wide variety of U.S. companies are already 
investing nearly $100 million in developing and testing videotex systems. On a 
worldwide basis, it has been estimated that some eighty-three experiments are 
now going on, with the total investment amounting to a quarter of a billion 
dollars. 
The number of users, the amount of usage per week, and the time of usage will 
differ for business and home users. The ratio of business to home users is 
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estimated at 2:1 for 1982, 1:1 by 1990 and 1:2 by year 2000. Average business 
usage per week will start very low (at about 10 minutes per week) and will grow 
to .5 or 6 hours per week. Home usage will also start low (at about 10 minutes 
per week) and will grow to 1 or 2 hours per week. Considering tim,,"s of usage, it 
was estimated that about 7.5% of the total usage (business plus hnme) will occur 
from 9 a.m. to noon and I p.m. to .5 p.m.; the peak time will occur at about 2 
p.m. 
The total users (home and business) presently involved in a videotex testing 
system or receiving commercial service numt-er about 7.5,000. An estimate of 
traffic is based on the following assumj)tions: 
a. 7.5,000 users. 
b. 10 minutes of use per week per user for "5'2 weeks of the year. 
c. 2 pages per minute. 
d. 700 characters per page. 
e. 8 bits per character = .5.424 x 106 bits. 
Total estimated traffic is .44 terabits per year. About 10%, or .044 terabits, is 
estimated to be long haul (more than 100 miles) traffic. 
The future volume of traffic generated by videotex systems is difficult to 
forecast for the foHowing reasons: 
a. The technologies Supporting videotex systems are still under-
going significant changes. 
b. The videotex product is still not weJl defined; which applica-
tions will be included is not clear. 
c. There are many unanswered questions relating to spectrum 
aJJocation, standards, licensing and regulation. 
d. The roles of the various providers are not well defined. 
e. It is uncertain how quickly consumers wiU accept videotex as a 
way of communicating. 
f. It is unclear how much consun,ers will be willing to pay. 
g. Which apr!kl!t!uns will provide the driving force for the spread 
of vit;;eotex is unclear. 
&_A 4 q 
*" 
. h. It is difficult to estimate how videotex will compete for time 
and money with other electronic products. 
However, there are several events and trends which suggest that the videotex 
market could become quite large. A wide variety of United States companies 
are already investing heavily in developing and testing videotex systems. 
Telephone companies, broadcasters, cable TV operators, publishers, retailers, 
banks, and equipment manufacturers all are increasing their videotex efforts. 
AT &T has endorsed videotex, telling its competitors and customers that it would 
design its own system, while more and more tw~way cable TV systems are being 
built. 
United States businessmen have been spending at-an ac~e.lerafing rate over the 
past decade to obtain electronicaliy stored information. The general public is 
also becoming more receptive to electronic systems and therefore more willing 
to pay for transaction processing and financial services. 
Based on interviews with providers and on a wide variety of articles and reports 
discussing videotex sytems, the total volume of future traffic generated by these 
systems is expected to increase from the current .44 terabits per year to 1,83.5 
terabits in 1990 and 6,' 1.5 terabits in 2000. It is expected that about 10% of the 
traffic wilJ be long haul: 184 terabits in 1990 and 612 terabits in 2000 (see Table 
A-22). 
These growth rates are based on the following assumptions: 
a. Estimated users: 1.5 million in 1990; .sO million in 2000. 
b. 
c. 
Average minutes of usage per week per user: 210 minutes in 
1990; 210 minutes in 2000. 
11,200 bits per minute, based on two 700-character pages per 
minute (with 8 bits per character). 
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TABLE A-22. VIDEOTEX/TELETEXT TRAFFIC FORJ!CAST 
(terabits) 
!2!! 
.44 
YEAR 
!!!! 
183' 
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A.3.'J.3 T e1ernanitorinl 
Telemonitoring is a term used to describe electronic monitoring from a central 
location of the status or condition of a device at a remote and usuaUy • i 
unoccupied location. 
GeneraJJy, teJemonitoring faUs into one of the foUowing categories: 
1. Security 
2. Civil defense and government agencies that protect citizens 
3. Utilities 
4. Communications systems 
5. Traffk centro!. 
Security 
Most burglar and fire alarm systems that presently use telemonitoring are 
provided by professional alarm :nstallers. Most systems are simple fire/smoke 
alarms or entry switches that are triggered when an alarm condition occurs. A 
wire pair is connected to an alarm panel at a central monitoring location, 
generally the local police station. The cost is high. In the future, 40% of the 
nation's businesses and 98% of future cable TV (CATV) customers may be offered 
a Jow-cost means of protecting their property. Where interactive cab~e is 
available, the communications link to a central monitoring station is already in 
place. The alarm industry, naturally, is trying to keep CATV from providing this 
service, but it would be a simpJe matter for the security system operators to 
lease a communications link from the cable company. 
The concept of CATV teJemonitoring is that of a high-speed head-end computer 
which constantly polls all households connected to the system. Each household 
has a unique address. Each househoJd responds with an "okay" status by means of 
a modem. If an alarm condition exists, the household modem then alerts the 
computer of the type of alarm: fire, illegal entry or emergency. At the central 
station, the computer receiving the alarm prints out the name and address of the 
household. The attendant then notifies the proper authorities. 
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CATV industry sources project a tremeNious growth in demand for their services 
on the order of some 38 million subscribers by the year 2000 (see Table A-23). 
Some industry spokesmen believe it is even feasible to establish "super monitor-
ing stations" in various locations to handle from one to ten or more states. 
Others maintain that security controls (see Figure A-I) are best handled by local 
monitoring stations where police, fire and emergency crews can respond on very 
short notice. 
Civil Defense and Government Agencies 
Nuclear explosion detectors operate in the following manner. Light waves strike 
the detector and give it time to respond with Q "Red Alarm" before the nuclear 
shock waves arrive to destroy the device. The detectors are mounted in a 
circular fashion around a major target area; each has"a completely different 
circuit route. Thus, if a direct hit occurs on one site, the other two sensors 
would be able to respond. (This system may no longer be in service -- classified 
information.) 
Government agencies operate many types of monitoring devices. EPA's air 
pollution mon!tors are one example. There are more than 8,000 air pollution 
monitors located through" ... t the United States. About 10<]6 of those are 
remotely monitored at present. Budget restrictions will probably necessitate 
100<]6 remote monitoring within the next few years. 
Remote monitoring devices detect flood stages on rivers, earthquake tremor~ 
and other natural threats to life and property. No figures are available on these 
types of monitoring. On a more routine baSiS, remote. weather monitors transmit 
barometric pressure, temperature readings and storm activity data for weather 
forecasters across the nation. (See also Traffic Contro!). 
Utilities 
The technology behind CATV security services also supports meter reading 
devices to monitor gas, electric and water usa~c. Reduced labor and transporta-
tion costs wilJ certainly make this capability attractive to utility suppliers. In 
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TABLE A-23 
PROJECTED GROWTH IN CABLE SER. VICE SUBSCRIPTIONS 
1910 1990 2000 
TV Hous-eholds (TVHH) 80,700,000 (2) ~,,000,000 (3) 100,000 (4) 
CABLE TV (CATV) 18,672,000 (2) '8,900,000 (2) 90,200,000 ~') 
PERCENT TVHH WITH 249£, (2) 
CABLE (2) 829£, (,) 
NUMBER OF TVHH 12,33' 
WITH SECURITY SYSTEMS (1) 7 ,~Oo,ootr 38,'00,000 
PERCENT ESTIMATED 
.0 1~9£, 
TVHH PROJECTED 
, TO 109£, 30 TO 409£, 
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some cases, utility information will be transmitted long distance to a state or 
regional office for billing purposes. 
Communications Systems 
Most communications systems, landline, microwave, or satellite, have built in 
testing which operates on a continuous basis. Remote unmaMed building points, 
microwave stations or satellites have constant performance monitoring from a 
central office. Growth in this area is (~irectly proportional to the overall growth 
pr'ojected in communications. 
The TV industry is very concerned about viewing trends, as witnessed by the 
dependence on the Nielson Ratings. Thus, they could profit from the ability to 
build into their systems the means to determine what chil"nnel eact-. subscriber is 
watching at any given time by a remote monitoring device. Summaries of that 
information could then be provided to suppliers of their programming. 
Traffic Centrol 
Air traffic control is perhaps the best example of a government monitoring 
system. All major airports have radar to monitor traffic and to radio landing and 
take-oU instructions to pilots. Radar screens show the ground controller the 
flight paths of aU air traffic. The flight controller advises the pilot on which 
altitude and direction to fly, in order to prevei\t collisions and promote alr 
safety. There are approximately 20 Air Route Traffic Control Centers 
(ARTCCs) located throughout the United States. The ARTCCs are linked by 
telephone VFs to each area serviced by that control center. The sector covered 
by an ARTCC varies in size according to traffic density. There are seven 
centers along the East Coast: Nashua, New Hampshire; Ronkonkoma, New York; 
Leesburg, Virginia; Atlanta, Georgia; Jacksonville, FI<.,.rida; and Miami, Florida. 
At each one, controllers are able to view airport radar sightings across thei~ 
assigned territory. For example, a controller irs Leesburg can remotely select a 
Norfolk radar scanner to obtain a visual screen of air traffic in that area. 
A-72 
-
I. t 
- -
, 
i 
.. 
-- - "'! ,
1 
; 
.. 1 
i 
. . 
• .. 'J 
I 
I 
I 
I 
I 
I 
I 
I 
I 
[ 
[ 
[ 
--r---- --
Major changes are likely to occur in this system over the next 20 years. Clearly. 
. 
the changes will involve more remote sensing of air traffic. possibly by satellite, 
along with further improvements in computers. 
Another area of traffic control monitoring which has been proposed is the 
remote sensing of a vehicular accident. H all automobiles were required to have 
a beacon, that device could transmit an accident signal to a satellite, which in 
turn would notify the nearest authorh!~~ and save valuable minutes. 
A.3.4.3.1 Baseline 
The baseline (see Table A-24) for telemonitoring was derived based on interviews 
with industry sources about the different uses of telemonitoring and Western 
Union's own internal analysis using information such as that presented in Table 
A-23. 
A.3.4.4 Secure Voice 
Along with its many benefits, the age of electronics has provided the ability to 
intercept voice and data communcations for as little as several hundred dollars. 
Concurrent advancements in technology have facilitated electronic surveillance 
and interception of proprietary or sensitive information. Typical security 
threats i.nclude: 
a. Organized and intent~~nal attempts to obtain economic or pro-
[ prietary informati(\~ from the competition. 
[ 
[ 
II 
II 
II 
[ 
b. Determined attempts to obtain econo.rnic and sensitive informa-
tion from government agencies dealin~, with the military and the 
private sector. 
c. Fraud through illegal access to computer data banks, inch~d!!"g 
Electronic Funds Transfer (EFT). 
d. Intentional or unintenticilal destruction of computer data banks. 
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Since a significant portion of dally transactions occurs over the telephone, the 
replacement of telephone wires with microwave radio transmissions has created 
a condition in which informatL • can be intercepted without requiring a "physical 
tap" on the telephone line; therefore, interception can be accomplished 
undetected. 
Communications common carriers are the providers of a variety of telecommuni-
cations services and are operated as regulated monopolies. The lion's share of 
telecommunications, whether voice or data messages, is transmitted by the 
common carriers' systems. A typical network consists of some combination of 
land lines, microwave radio transmission systems (terrestrial and satellite) and 
undersea cab!es. In the United States, between 65 and 70% of aU toll messages 
are carried by microwave ;adio facilities at some point along their route. 
There are two be-sic :orms of telephone service: Public Telephone Network 
(switched lines) and Private Line Service (dedicated lines). Dedicated private 
lines are always transmitted over the identical route, transmission facility and 
circuit. Similarly, the dedicated private line always occupies the identical 
segment of the radio spectrum. Therefore, once the interceptor "locates" the 
frequency of the dedicated circuit of interest, electronic equipment can monitor 
every message over that circuit. 
With the dial-up network and switched private lines, the interceptor can select 
calls of interest, since each call is preceded by a signal identifying '~he telephone 
number being calJed. With the use of computers, the interceptor can easiJy 
monitor and selectively SC'reen large volumes of messages; the computer simply 
searches for key words, names, subject titles and/or tf"lephone numbers of 
interest. A computer can perform this task on digital data extremely rapidly. 
In ~he case of voice communications, at least for now, technology is not well. 
developed enough to monitor large volumes of calls automatically except through 
use of the accompanying signaling information. With the recert and continuing, 
advances in automatic speech recognition that employ word-spotting techniqu~s, 
the expense of electronic interception of voice messages may be substantially 
reduced. 
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Communications security for voice and/or data messages requires the uti1iza~ion 
of a variety of technologies depending upon specific application requirements. In 
voice communications there are two primary techniques: 
1. scrambling of the analog voice signal, or; 
2. converting the analog voice signal to digital form and then 
implementing anyone of a variety of digital encryption tech-
niques using standard cryptographic technology. 
Voice scrambling and digital voice encryption techniques each have their own 
distinct characteristics. 
In general, voice scramblers offer a significant "human factor" advantage, !n 
that they can provide excellent speech quality and speaker recognition. How-
ever, this is offset by the fact that the level of security-for voice scramblers is 
considered limited when compared with the st 6Io~·· ' ~ f digital encr)ption 
techniques. On the other hand, digital voice encr, I' \) 0 ech systems offer a 
significantly higher level of protection at the expeJ I::' ~ of speech quality and 
speaker recognition. 
Analog scramblers modify the voice signal by changing the signal in the 
amplitude, time or frequency domains or any combination thereof. Typical 
scrambling methods indude: 
a. frequency im'ersion 
b. bandsplitting 
c. time division multiplexing. 
There are two primary categories of voice scrambling systems: 
1. Static systems allow the scram~ling scheme (code) of the signal 
to remain constant during the course of the message trans-. 
mission. 
2. Dynamic systems constantly rearrange the code permutations 
thrnllehnllt th .. tillr~tinn nf the transmission. The code could be 
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changed several or hundreds of times for each second of trans-
mission time. Obviously, dynamic systems offer a higher level 
of protection, as they decrease ease of translation on the part 
of an unintended listener. 
Digital voice protection systems convert the analog speech signal into an 
equivalent digital signal. Digital voice systems provide many advantages over 
analog methods in communicatiof'ls transmission. The significant advantage of 
digital voice systems is the high level of protection obtainable from a wide range 
of cryptographic techniques commonly used to protect data communications. 
In converting the digital form back to the original analog signal, a voice 
synthesizer is used. Synthesis is merely an emulation of human speech by 
electronic means. 
Once a digitized voice signal has been encrypted the level of protection is 
entirely dependent on th strength of the technique used to encrypt the digital 
voice signal. 
A voice digitizer converts the analog speech signal into a digital data stream for 
subsequent enciphering and modulation when the terminal is transmitting, usually 
by: 
1. Linear Predictive Coding (LPD) at the 2.4 kbps data rate 
2. Adaptive Predictive Coding (APC) at a bit rate of 9.6 kbps. 
Higher bit rates mean improved speech quality. Regardless of the voice 
digitizing function employed, the digital signal must be encrypted prior to 
transm ission. 
Cryptography is a proven, practical way to protect communication transmissions. 
There is a new type of analog scrambler which promises strategic protection~ 
This device employs a technique of converting the analog signal to digital form, 
then applying cryptographk techniques to the digital signal with the resultant 
cipher text being converted back to analog form. The popular technique is to 
process the analog voice .';ignals by continuously variable slope delta (CYSD) 
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modulation, which converts the sigl181 to a digital data stream. The digital d~ta 
is enciphered ard then converted back to analog form by CVSD demodulation. 
The enciphered analog signal is transmitted over conventional voice-grade lines, 
with the reverse process occurring at the receiving end. These new hybrid 
devices offer a significantly higher level of protection than traditional voice 
scramblers, while enjoying the inherent operational advantages of analog sys-
tems. 
To establish a level of protection for digital voice systems, an analysis of the 
various cryptographic mett ..... ds available is necessary. Therefore, the relative 
strength of a data communications system depends on the strength of the 
encryption algorithm, how the algorithm was implemented into hardware, and 
key management. 
The National Bureau of Standards has developed an-encryption algorithm that has 
been approved by the Federal Government for certain information processing 
applications. The Data Encryption Standard (DES) provides protection for 
unclassified or proprietary information. About 50% of domestic vendors offer 
DES-based products. 
Prospective users who may have classified or unclassified but possibly sensitive 
information that relates to, or borders on, national security concerns are advised 
to further discuss their protection requirements with the National Security 
Agency (NSA). NSA is the sole authority for protection of classified information 
which is transmitted electronically. 
PresentJy, marketing studies show there are the fol1uwing vendor-provided 
equipment available: 
TECHNOLOGY VENDORS PRODUCTS 
Voice Scrambler Analog (VS-A)* 20 80 
Vo,i.ce Encryption - Narrowband (VE-N) 10 12 
Voice Encryption Wideband (VE-N) 11 22 
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Data Encryption (DE)** 
* Includes analog FAX • 
** Includes digital FAX. 
23 71 
Generally, the various commercial and military applications of secured voice 
encryption devices are installed for use in one of the following manners: 
1. acoustically coupled to ,he telephone. 
2. base station installation (radio). 
3. portable (radio or telephone). 
4. vehicular (mobile radio). 
5. directly wired (radio or telephone). 
When devices are used on typical voice-grade telephone channels, the user can 
expect a 3 to 5 dB loss of "signal/voice" ratio which degrades speech quality. 
Additionally, many communications systems, particularly telephone systems, and 
mobile radio telephone systems, utilize a wide variety of signals in the form of 
tones which are transmitted continuously, intermittently or periodically. 
Communications security devices must be utilized in a way which wiU neither 
interfere with the supervisory signals nor be interfered with by supervisory 
signals. Proper selection of a security device is not necessarily a question of 
choosing the mos· secure technique; rather, it is a process of selecting 
equipment that provides an adequate level of security with satisfactorily 
recovered voice quality and performance over the particular types of channels 
with which it will be used. 
Due to the privacy constraints of users of communications privacy devices, it has 
been difficult to determine the quantity and volume of usage of secured voice 
devices and systems. However, making the following assumptions a forecast (see 
Table A-25) was determined. 
1. FCC reported 26 billion messages per year, of which '296 were 
"business." 
2. Business messages per year were multIplied by 100,000 bits per 
message. 
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TABLE A-2'. SECURED VOICE TRAFFIC FORECAST 
(terabits) 
1981 
'.2 
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3. It was estimated that .IICK, of the messages were encrypted. 
II. The growth of encrypted messages to 1990 and 2000 was 
postulated. 
A.3.' Summary of Data Baseline Forecasts 
A summary of the baseline forecasts for ·he specific data services and for aU 
data services is presented in Table A-26. The corresponding growth rates for the 
1980-1990 and 1990-2000 time periods are noted in Table A-27. 
A.' VIDEO APPLICA nONS 
Video applications are divided into two sections, broadcast and limited broad-
cast. Broadcast services are transmitted to a large number of end users 
simultaneously. Limited broadcast is more directly aImed -even though the 
number of users may still be quite large, as in the case of DBS. Video services 
are grouped below: 
1. Broadcast 
a. Network Video 
b. CATV Video 
c. Occasional Video 
d. Recording Channel 
2. Limited Broadcast 
a. Teleconferencing 
b. DBS/HDTV 
The first set of services deals with broadca!t applic.ations. The steps used to 
establish the baseline for these services are as follows: 
a. 
b. 
Determine the number of transponders used for commercial 
video, PBS, educational and occasional video. 
Determine future plans for each of the services and project 
onwud. 
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TABLE A-2'. DATA BASELINE 
. . 
(TERABITS) 
~ ! 
"" ., 
YEAR i 
; 
j 
SERVICE 1m! 1m ~ 
Data Transfer 464.0 1400.0 6240.0 ~ . 
Batch Processing 304.0 912.0 1640.0 
Data Entry 380.0 1960.0 7320.0 If. C t 
Remote Job Entry 16'.0 129'.0 2320.0 
Inquiry /Response 16'.0 129'.0 3088.0 
Timesharing 94.0 268.0 
'20.0 
USPS/EMSS 0 338.4 996.8 
MaiJbox 
.2 4.9 12.7 
At:iministrative Traffic 48.5 300.0 933.0 
Facsimile 23'.5 543.7 1230.0 
Communicating Word 
Processors 
17.1 117.1 400.3 
. 
TWX/Telex 1.2 1.6 2.2 
MaiJgram/Telegram/ 
Money Orders 
.4 
.8 1.6 
Point of Sale 12.0 214.4 360.0 
Videotex/T eletext 
.1 27.5.0 917.0 
T elemoni tor ing Service 
.1 
.8 3.' 
Secure Voice 
.5.2 157.0 894.0 i 
-
.-' ~ .; 
TOTAL 1892.3 9083.7 26879.1 
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TABLE A-27. DATA BASI!LINI! - GROWTH RATES (ANNUAL, Wt) 
TIME PERIOD 
SERVICE 19aO-I99O 1990-2000 
Data Transfer 11.7 16.1 
Batch Processing 11.6 6.0 
Data Entry 28.1 14.1 
Remote Job Entry 22.9 6.0 
Inquiry /Response 22.9 9.1 
Timesharing It.O ~ 6.9 
USPS/EMSS 0.0 11.4 
Mailbox 37.7 10.0 
Administrative Traffic 19.6 12.1 
Fascimile 7.5 8.5 
Communicating Word Processors 21.2 13.1 
TWX/Tt:lex 2.9 3.2 
Mailgram/Telegram/Money Orders 4.8 7.2 
Videotex/Teletext 120.8 12.8 
Telemonitoring Service 23.1 15.9 
Secure Voice 40.6. 19.0 
- •.• @ 
·---.---~~--.,,----------------------'" 
This technique wilJ live the net addressable satellite forecast which must then 
consider any potentiaJ impact factors. 
To understand how each transponder is currently beinl used, FCC reports were 
reviewed to determine those sateUltes currently in use. To ascertain the future 
growth of network video three sour:~e~ were: used. ,::irst, aU announced plans for 
future transponder use in trade magazines as well as new filings for satelJite 
systems were reviewed. Second, the future of sateUite transmission was 
discussed with industry representatives from CES, PSSC and others. Third, the 
future of the industry was discussed internaUy with our experts. Western Union 
has prepared bids for both NBC and PBS on satellite use and is currently doinl 
the distribution for PBS. Most of the WESTAR System is used ~ither for cable or 
occasional television distribution. 
For the other two services, teleconferencing and DBS7iiDTV, a forecast was 
made only for teleconferencing. This was done using a vender survey as well as 
industry studies. DBS/HOTV was treated as an impc&cting factor only since the 
FCC is likely to allocate use of spectrum outside those considered by this study. 
A.~.l Broadcast Serv;ces 
The greatest use of satellites S<l far, outside of voice, has been with video 
applications. The reason~ for this are the wide bandwidth required for video 
transmission and the need to reach a large number of locations throughout the 
United States. Western Union's initial study broke the video market down into 
three segments: network video, CA l'V distribution, and O'.;casional video used by 
both the networks and CATV. Two new entrants have ,lppeared recently which 
promise to add to the video explosion. They ~re direct broadcast services (OBS) 
and high definition television (HOT'!). A brief description of each of these 
services is given before explaining the forecasting techniques used. 
A.4.1.1 Network Video 
Network video has traditionaJJy used ded~-:.ated full time facilities for point to 
multipoint distribution. Since the introduction of satellites, the networks are 
doing more multipoint to multipoint distribution. For instance, ABC's Good 
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Morning America show originates in New York, the news spot is done fr.om 
Washington, and the weather from Atlanta as well as feeds from throughout the 
U.S. for other portions of the show. Besides commercial television, other 
applications fall under iletNork video and are prime candidates for satellite 
transmission, including Public Broadcasting Service (PBS) and the Educational 
Networks. 
The commercial networks, ABC, CBS and NBC, offer free programming paid for 
via advertisir.g. Currently, almost all regular broadcasting for the commercia! 
networks is carried to affiliated stations via AT&T long lines microwave net-
works. However, recently all three networks have signed agreements with AT&T 
to begin satellite transmission of programming to affiliated stat~ons. From that 
point, it is retransmitted or aired to the local community. PBS, on the other 
hand, operates by fund raisers, company donations and some government support 
(although it has appJied to the FCC for permission to allow advertising). PBS 
also uses affiliated stations to rebroadcast; however, it uses ~te11ites t~ 
distribute the information to those stations. Educational networks, fUJ"lced 
largely by states, local governm~nts and universities to provide classrcom 
instruction to large audiences, have grown rapidly in the last decade. Although 
most of this is fairly local, it is likely that as networks join together to provide 
better training at Ie:.:. ~ost satellite distribution to local stati'Jns will grow. 
Three states, Indiana, Florida and Mil:higan, already use sateUite tra~smission to 
meet their statewide educational goals. 
A.'.1.2 CA'rv Video 
CATV video comprises program originators other than networys, who video 
broadcast their programs on a part-time regional or national basis. Distribution 
netv.-ork!o usuaUy include terrestrial (cabl~), microwave and satellite facilities. 
In the case oi ::.atellite distribution, oIfiiiated small earth stations intercoMect 
the space segment (leased by the distributor) and the cable head end. 
As CATV continues to grow, the need for programming also will continue to 
grow. Thi~ demand is alrf!ady seen in th~ fierce ~ompetition to gain transponder 
access. According to industry sources, cable is already connec:ted to 2596 of 
American households. Most large urban areas have not even ~~n wirf".d yet. 
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Areas such as Chicago and Dallas are very near and will add to the demand .for 
programming. Thanks to cable, the market will continue to be segmented, with 
religious stations, black stations, public affairs stations and so on. Although this 
demand for programming will someday be saturated, this is not likely to occur 
until after 1990. 
A.4.1.3 Occasional Video 
Occasional video refers to event broadcasting such as news, sports events or 
movies. A large number of programmers use this type of transmission including 
the networks and various cable stations. 
A number of companies, ~ .,..., as Wold or Satellite Syndicated Systems, offer this 
type of service for a few hours at a time, using remote hookups much of the 
time. Other uses for occasional video are continually being -thought of. One 
example is horse racing. In Connecticut, a highly successful theater was built in 
1979 which broadcasts live hOI"se races. This idea has been picked up by 
entrepreneurs in Las Vegas who plan to broadcast these races live. 
A.4.1.4 Recording Olannel 
Recently, CBS announced plans for a video recording channel. Material suitable 
for programming is transmitted to the home via cable during low usage hours 
(after 1 :00 A.M.). The growth of video recorder~ and the desire for uninter-
rupted programming that can be recorded along with the lower cost associated 
with these hours makes this a desirable offering. Since transmission of this 
service occurs during off hours, we have not projected any transponder use for 
1990. By the year 2000 one can expect that some recording channels will be 
offered during peak times or even 24 hours, based on the anticipated growth of 
video recorders. 
A.4.1.4.1 Baseline 
The method used in the previous study to establish the baseline forecast for this 
service was not used~ that study determined the total amount of network traffic. 
It was decided that although nothing was wrorlg with this approach, a more 
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accurate technique would be to ascertain the actual number of transponders in 
use and th~ir future growth rate. The steps used to establish the baseline are as 
follows: 
a. 
b. 
Determine the number of transponders used for commercial 
video, PBS, educational and occasional video. 
Determine future plans for each of the services and project 
onward. 
This technique will give the net addressable satellite forecast, which must then 
consider any impact factors. 
To determine how each transponder is being used, we went to the FCC and 
reviewed those satellites currently in use. To ascertain the future growth of 
network video three sources were used. First, all announced plans for future 
transponder use in trade magazines as well as new filings for satellite systems 
were reviewed(24,2.5,26,27,28,29). Second, the future of satellite transmission 
was discussed with industry representatives from CBS, PSSC and others. Third, 
the future of the industry was discussed internally with Western Union staff. 
Western Union has prepared bids for both NBC and PBS on satellite use and are 
currently doing the distribution for PBS. Most of the WESTAR System is used 
either for cable or occasional distribution. 
Compression of video signals is likely to occur in the early 1990s. This will not 
be accepted by everyone because of the high quality picture required. Other 
trends such as multilingual sound, stereo sound and high definition sound will also 
work against compression. Therefore, a factor of I.S:1 was applied to calculate 
the expected number of transponders required. Se~ Table A-28 for the 1980, 
1990, and 2000 Broadcast Services forecasts. 
A.'.2 
Broadcasting is meant to cover a very broad area; limited broadcastin& is more 
directed. Two services are covered under limited broadcast~ng, teleconferencing 
and direct broadcast satellites/high definition television (DBS/HDTV). Tele-
conferencing is usually conceived as a meeting between two or more groups. 
A-a7 
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DBS/HDTV is similar to broadcast TV although it is picked up by a roof.top 
antenna. 
A.'.2.1 
Video· Teleconferencing is expected to be the driving force behind transponder 
demand from 1985 through the end of this century(2',2'>' The basic purpose of 
video·teleconferencing is moving meetings to people, rather than people to 
meetings. 
There are many variations of video-teleconferencing from fixed frame one-way 
video/two way audio, requiring simple phone lines, to high definition two-way 
video and audio, requiring a very large bandwidth. The number of sites involved 
may vary from two to dozens. 
Video-Teleconferencing is Just now entering its growth phase. A number of 
companies, including ARCO, MACOM and many others, have installed their own 
facilities to conduct video-teleconferencp.s. Users report improved efficiency 
and increased cost effectiveness. As travel costs continue to rise and the cost of 
teleconferencing facilities declines, word of the success of video·telecon· 
ferences wiJJ inspire others to jump in. 
Hotel chains are an example of this trend. Many major chains have established a 
network to handle video-teleconferences. They include: 
Holiday Inn 
Raddisson 
Hilton 
Hyatt 
Marriott 
Besides the hotel industry, a large number of private companies now provide this 
service, including AT&T and SBS, and are pushing hard to expand their markets. 
The three video-teleconferencing arrangements analyzed include: 
a. 
b. 
c. 
FuJI motion 
Limited motion 
Fixed frame 
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TABLE A-2L BROADCAST SERVICES FORECAST 
06 11Hz tnnsponden) 
Network 
Commercial 
PBS 
Educational 
CATV 
Occasional 
Recording Channel 
1910 
, 
4 
1 
9 
34 
19-
0 
YEAR 
m! 
30 
7 
, 
42 
76 
.52 
0 
* A compression factor of 1.':1 was used in 2000. 
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Full Motion Video-Teleconferencinl provides the most realistic conference 
atmosphere. It is, therefore, the most popular form of video-teleconferen~ing. 
It normally uses 22MHz of bandwidth and is often used in conjunction with high 
speed facsimile or another data link. Digital technology is the most likely form 
of transmission and a 2: 1 compression ratio can be expected by 198'. 
Limited Motion Video-Teleconferencing transmits a picture much as full motion 
does; howe\'er, gaps are apparent as the equipment waits for the next transmis-
sion. This type of conferencing is useful where one person does much of the 
presentation. Limited motion video conferencing can be done using 1.', 3.1 or 
6.3 Mbps facilities. Better motion, color and details occur at the higher 
transmission rates. Western Union engineering analysis indicates that approxi-
mately 12 limited motion conferences could be held per transponder. 
Slow Motion Video-Teleconferencing is very useful where diagrams or charts are 
being presented and then discussed. This technique is useful with engineering 
drawings and shows promise for telemedicine. Although this type of conference 
can use between 1.2 kbps and 1 • .5 Mbps, it was assumed that the average 
conference uses .56 kbps. Using this average ai~ng with internal engineering 
analysis it was determined that an equivalent .50 Mbps transponder could handle 
300 one way video conferences. 
A.'.2.1.1 Baseline 
In order to determine the demand for video conferencing, a number of steps were 
taken. The major ad hoc vendors (such as Tymnet and PSSC) were contacted and 
the follow ing questions were asked: 
1. 
2. 
3. 
4. 
s. 
In the last year, how many teleconferences has your organiza-
tion don~? 
Were these conferences full, limited, or fixed frame? 
Was the conference one-way video!two-w;lY audio or two-way 
video/two-way audio? 
On the average, how many sites were involved? 
Over what distance was the conference usually held? 
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6. 
7. 
8. 
9. 
What was the typical length of the conference? 
Was there a particular time of the day when conferences 
seemed to be held? 
What type of growth do you feel will occur in teleconferencing 
in the next five years? 
What are the prospects after that? 
10. Do you have any other comments you would care to make? 
The information from the vendor survey was weighted C3refully considering the 
audience contacted. The survey included vendors providing large conferences, 
with the average size of a conference covering 1'-20 site!;. Most of these 
conferences were one-way video/multi-way audio and last~d two to three hours. 
Because of the large geographical areas covered, time differences had to be 
considered. Therefore, conferences generally began betw·~n 10 a.m. and 8 p.m. 
Eastern Standard Time, with 2 p.m. being the most popular time. The following 
is a summary of these interviews. 
Video teleconferencing is a service that has a great potential 
for growth over the next few years. The possible applications 
are tremen~~.,us, both on an ad hoc basis for one-time confer-
ences and in the context of a dedicated system serving the 
internal communication needs of a single business entity. 
Most teleconferencing today is full motion (rather than slow 
scan type) with one-way video and two-way audio hook-ups. As 
technology improves, becoming more familiar and less costly, 
we can anticipate a wider use of two-way video and audio 
teleconferencing. 
Any number of sites may be involved in a teleconference, 
depending greatly on the needs of a particular customer and the 
purpose to be served. The number of sites ranges from one to 
hundreds on a national and/or international scale. The aver~ge 
seems to be in the l' to 25-site range, making a teleconference 
an economically feasible alternative to travel. 
As a rule, a teJ~conference links a widely disparate geographi-
cal area which usually includes both east ar.d west coasts. 
There is some tendency to cluster in large population areas 
along the west coast or the northeast corridor of the U.S. 
Teleconferencing can be useful in Hnking various regions, but is 
not often a factor within a very regional framework due to cost 
factors. 
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Most teleconferences last about two to three hours, although 
this is another factor which varies widely according to need. • 
Typically, the actual time devoted to teleconferencing is pad-
ded somewhat by time spent in educating the participants in the 
most effective methods for using a relatively new service. 
Given the geographical range of areas covered and differing 
time zones nationally an(f internationally, timing becomes a 
factor in planning which canrx." be ignored. Teleconferencing 
between east and west coasts tends to center between 
10:00 A.M. and 2:00 P.M. in order to compensate for time 
differences and to keep the teleconference within business 
hours. This problem grows more acute as the teleconference 
takes on an international rather than a purely national aspect. 
Another limitation to be considered is the availability of 
transponder time to the organizations arranging teleco:\ferenc-
ing. Limited transponder availability also dictates tc what 
extent a customer may choose the day and time of the proposed 
teleconference. A fully dedicated system or continuous access 
to transponder use obviously makes teleconferencing a more 
flexible tool enjoyed by relatively fa.w use;s at .the present 
time. There are expected to be substantially more transponders 
available by 198.5 (and/or transponders with greater capacity) 
which srt')uld alleviate the problem of transponder time. That 
Should, in turn, make teleconferencing a more economically 
sound, less costly service, thereby opening up the market for ad 
hoc use of teleconferencing to smaller concerns who could not 
presently afford it. 
One scenario for the growth of teleconferencing sees an explo-
sive growth rate in ad hoc use of teleconferencing over the next 
couple of years (as much as 10096 per year for .5 years) 
gradually tapering off. As familiarity increases and technology 
improves, teleconferencing will become a business necessity for 
large nationwide users, resulting in a less dramatic, though 
steadily increasing (2.596) and continued growth rate as more 
dedicated systems are implemented. Eventually, the dedicated 
system will be the more widely used, despite the growth spurt 
in ad hoc use that has developed over the past couple of years 
and will probably continue for the next few years. 
A t the moment, there seem to be about 140 teleconferences (as 
an average) held on a yearly basis. This figure is constantly 
increasing and will continue to do so. Several factors enter into 
the actual planning of a teleconference. There is a need to 
familiarize the client with the technology itself so as to put it 
to its most effective use and to respond to that client's real 
needs. The cost factor is a consideration; so is availability of 
transponder time: all of which suggests a preferred lead time 
of six months. Teleconferencing can be done, and done 
successfully, in much less time given the appropriate set of 
circumstances. It does, however, require a certain amount of 
preparation to be most effective. Another consideration is the 
A-92 
2Q!222A - sw: 
! I 
f. t 
--, 
I 
J r 
! 
I 
I 
[ 
[ 
I": 
r 
·r 
n 
r 
r 
I r 
I [ 
II c 
[ 
l 
t· [ f 
" 
II ...
U 
'. 
~. 
I [l
[] 
];-~ -
.. """'" . 
importance of social interaction. One benefit of teleconferenc-
ing is the ablllty to make those in more remote sites feel they . 
are actually participating in the meeting and/or decision-
making process. This sense of immediacy must be balanced 
against the trend of social interactlon which results from 
informal contacts made when all conference participants are in 
the same location. 
The AT&T and SSS filings which discuss teleconferencing were reviewed. 
Current literature discussing the service and its use was also reviewed as 
well as many of the studies performed by industry analysts. Information 
provided by vendors and the user survey enabled us to establish the actual 
number of conferences held in 1980. All sources· combined were used to 
determine a forecast for 1990 and 2000. 
After determining the forecast, the results were discussed with Western 
Union's product line people who are about to entel' this field. ~The results 
were then modified to reflect their input and arp. presented below. 
For the purpose of presenting the data on video-teleconferencing, telecon-
ferences have been divided them into "public" and "private" telecon-
ferences. Public use consists of those who provide transmission capability 
and teleconferencing facilities as a service to the general public. General-
ly, this means a one-time conference held by a private company or 
organization that does not have its own facilities available. One example 
is AT&T's new Picture Meeting Service (PMS). Private teleconferencing, 
therefore, consists of any dedicated or in-house system. Privat~ companies 
and Government agencies fall under this definition. SBS is a ·leading 
example of a private teleconferencing system. 
The current number of teleconferencing rooms was obtained through the 
literature search. Approximately 12 private rooms and 30 public rooms are 
all used on a limited basis. Future rooms were projected based on the 
AT &T Picture Meeting Service (PMS) tariff filing, interviews with vendors 
and other industry literature • 
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ROOMS 
Private 
Public 
illQ 
12 
30 
1990 
-4287 
.500 
2000 
-
13,963 
900 
To show that the numbers are reasonable, one can take a year and look at the 
tariff filings. For instance, estimates from AT&T and SBS indicate that around 
2,100 pubUc rooms will be in use by 198.5. Also, 4,.500 private rooms are 
projected for 1990 using other industry sources. Discussions with CODEC 
(makers of compression equipment which allows you to hold a video conference 
at a very economic~l cost) indicate that as the quality of their equipment 
improves and the cost continues to come down, the growth rate for new rooms 
will increase dramatically. Average daiJy use is projected in hours as: 
DAIL Y USE (hours) 
Private 
Public 
illQ 
.5 
1 
Initially, private rooms will be installed in heavy usage areas. Public and remote 
rooms include the PMS service and ad hoc meeting rooms (only rooms with 
uplinks are counted). As the number of private rooms grows, less heavily used 
rooms will be counted, thus bringing the average daily usage down. Heavy 
advertising, competition and the realization by many businesses that video 
conferencing can pay will lead to a much heavier use of public rooms by 1990. 
The average daily use figure will decline by 2000 because of competition and the 
proliferation of less heavily used rooms. 
Average conference length as well as the average number of rooms per 
conference can be projected based on the results of surveys conducted by AT&T, 
SBS and Western Union. 
LENGTH (hours) 1980 1990 2000 
Private 3.0 2.0 2.0 
Public 4.0 2.' 2.0 
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ROOMS (Per Conference) 
Private 
Public 
2.' 
4.0 
2.3 
4.0 
2.1 
4.0 
Conferences tend to get shorter as more people become familiar with the 
technology and as rooms are made available for more spur-of-the-moment 
conferences. Public conferences tend to be longer because the topics are often 
broader with greater potential impact. Thus, the company sees the importance 
of making arrangements to hold a conference in order to include as many views 
as possit.te in its decision-making function. 
It is possible to project the number of conferences by using the projected number 
of rooms, the length of an average conference, average daily use and the number 
of rooms per conference. The formula used is explained below. 
Step Procedure 
fir.": .lumber of start number of conference room 
conferences given number of conference rooms/conference 
at anyone time = conferences (at any given time) 
determine the x hours per day of use 
number of = conference hours per day of use 
conferences conference hours/conference 
per day = conferences per day of use 
determine the 
number of con- x number of days of use per year 
ferences per = conferences per year 
year 
NUMBER OF CONFERENCES 
Private 
!.t8.Q 
2,083 
1990 2000 
932,06' 2,493,4'2 
Public 
Total 
488 
2,'71 
62,'00 112,~ 
~94,'6' 2,60',9'2 
Y;;r----- -
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Converting this value to the number of transponders required to har.dle the 
teleconferencing traffic requires some projections about the type of conference 
to be held. Our interviews revealed that full motion was desired by a number of 
organizations ~t the cost was prohibitive. Thb problem is expected to be solved 
by the introduction of high quallty compression equipment (transmitting between 
1.' and 6.3M8PS) by the mid-1910s. Another trend our surveys showed was 
toward dedicated facilities. Many of these would operate both at limited and 
full motion video and include such things as high speed facsimile or electronic 
blackboa.ds. 
TYPE OF CONFERENCE 
2 way full motion 
2 way audio 
I way full motic-n 
2 way audio 
2 way limited motion 
2 way audio 
1 way limited motion 
2 way audio 
fixed frame 
96 in 
1910 
30 
'0 
o 
96 in 
1990 
10 
60 
, 
20 
1 
3 
61 
8 
20 
To d~termine the number of transponder hours required to handle traffic, 
multiply the total number of conferences by the percentage of each type of 
conference held (A) (see Table A-29). Next divide this by the total number of 
conferences an equivalent 'OM8PS transponder can carry (8). Then divide the 
conferences into private and public (e). Multiply this by the average length of 
the conference to get transponder hours (0 and E). Estimate the amount of 
traffic likely to go over satelllte (F). This estimate is based on case studies of 
current systems as well as future: tariff estimates and the lowering of the 
crossover distance- Multiplying the number of transponder hours (E) by the 
traffic likely to go over satellite (F) gives the number of transponders required 
(G). Then estimate additional compression of the video signals (H) and apply this 
. \ 
• I 
I 
... J 
(I). Divide this by the "lumber of hours in the typical work year available to . i 
video conferenee (l). This is based on 2'0 work days consisting of a five hour 
day. Factors such as the time zone effect and reluctance to have either very 
early or very late business meetinls were considered in selecting a five hour 
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work day. Peaki .. factors were app1led In .tep K. An industry report cite. 2.' 
as the peaking factor in the 1910 to 1,1' time frame. Our interviews led us to 
conclude this wu a reasona!)le premise. In the future, as more sites are added 
and more Impromptu conferences are held, this figure is likely to decline (1.2 
wu used In 1990 and the traffic was constant over the main' hours in 2000). 
A. • .2.2 Direct BroIdcastln& Servlce!HJ&h-Definltion Television 
Direct Broadcasting Service (DBS) Is the direct reception of video or audio 
signals from satellites to individual receiving antennas, thereby bypassing 
terrestrial transmission and receiving stations(26,27,28,29t 30,31), 
DBS provides an exceedingly flexible, distance-insensitive means of transmission 
with the potential of reaching geographical areas which are difficult or im;;os-
sible to reach by terrestrial distribution networks.- This factor is important when 
considering the difficulties of providing an equitable distribution of comunica-
tions services between rural and urban areas of the country. 
Rural communications can be substantiaUy enhanced by the use of direct 
broadcasting services which can succcessfully transmit a smorgasboard of 
communicat!ons services in an efficient, cost-effective manner. Special interest 
television, commercial and non-commercial television, information services such 
as teletext, store-and-forward message systems, educational and public service 
programming are just a few of the telecommunications services which can be 
provided by • direct broadcasting service. 
One disadvantage of DBS that has been suggested is that it would result in a 
lessening of local service: one of the underlying concepts 0. the 1934 
Communications Act was to ent.ciJtage local ownership r,f broadcasting facUities 
and local programming to satisfy community needs. 
Existing technology is sufficient to implement a DBS System: all indications are 
that DBS will become more economically feasible as the technology develops. 
The cost of a receiving antenna has already decreased and wUl continue to do so 
as CBS become. a widespread reality. 
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TABLE A-29. VIDEO-TI!LeCONPI!RI!NCING PORECASTS 
illQ 1990 2000 
A. TYPE OF CONFERENCE 
2 way full motion 771 49,728 26,059 
1 way full motion 1,286 99,4'7 78,179 
2 way limited motion 129 596,739 1,772,047 
1 way limited motion 
° 
49,728 208,477 
fixed frame 386 198,913 '21,190 
B. TYPE OF CONFERENCE 
2 way full motion 771 49,728 26,059 .... t 1 way full motion 643 49,728 39,090 
2 way limited motion 22 99,4'7 29',341 
1 way limited motion 
° 
4,144 17,373 
fixed frame 2 663 1,737 
C. TYPE OF CONFERENCE 
PRIVATE: 
2 way full motion 62' 46,603 24,934 
1 way full motion 
'21 46,603 37,402 
2 way limited motion 18 93,191 282,591 
1 way limited motion 
° 
3,883 16,623 
fixed frame 2 623 ! ,662 
PUBLIC: 
2 way full motion 146 3,12' 1,12' 
1 way full motion 122 3,12' 1,688 
2 way limited motion 4 6,2'0 12,751 
1 way limited motion 
° 
261 7'0 
fixed frame 
° 
40 ." 
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The "footprint" of the transmission may be either broad beam, covering a IA!'ge 
geographical area or a spot beam, focusing in on a more specific location. The 
power of the transmission and the geographical area targeted determines the 
size of the receiving antenna, the "dish". The signal can then be retransmitted 
terrestrially by microwave or a similar system, although it is usually thought of 
as direct-to-house transmission. 
The earth terminal is a major factor in direct broadcasting as it is the equipment 
which picks up the satellite signal, amplifies it, and remodulates it for reception 
on television sets. Beyond conventional television reception, direct broadcasting 
service could also be the transmission mode for high-definition television 
(HDTV). 
HDTV uses a much wider bandwith for transmission of a 1,125 line system that 
gives a much clearer television picture on a large screen than currently seen 
from the 525/625 line system used in conventional television broadcasting. 
Japa ..... several European countries, and Canada have already experimented 
successfully with a direct broadcasting system. In the United States, the FCC is 
considering deregulation of the cable industry which will have a great impact on 
the eventual development of DBS. There have been nine applications accepted 
by the FCC fer permission to implement a DBS System (RCA, CBS, Western 
Union, Focus, STe, DBSC, Graphic, VSS and USSB) even given the high risks and 
high costs of first time entry into the market. Full implementation depends on 
economic conditions, market conditions and launch schedules over the next 
several years. Only 3 of the 9 proposals have indicated any preliminary launch 
dates, starting in late 1985/1986. At the present, we could anticipate that 
around 25 satellites dedicated to DBS would be operational around 1990 upon full 
implementation of these 9 proposals. 
Comsat's DBS (STC) proposal envisions 6 satellites with four operational and two 
in-orbit spares, the first to be operational by 1985, marketed in areas where n~ 
cable or limited programming is available. It will be essentially a subscription 
TV service with three channels: one with major motion pictures, concerts, and 
stage productions; one with children's programming' and one with sports, adult 
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educational and experimental theater. The Comsat system will require a ~O" 
antenna at a cost of around $'00.00. 
C8S has filed a OBS proposal to dedicate the entire OBS system to HDTV, a 
proposition which finds little support among DBS applica~ts who see it as an 
inefficient use of available spectrum. 
HOT V requires a channel width of 27MHz and may even go to 70MHz for 
optimum use. The CBS HDTV ;>roposal would transmit 1,12' line HDTV signals 
to and from the satellite, requiring more power and a l'OMHz channel. This 
requirement would use a whole spectrum at 12GHz" It has been suggested that it 
may be compatible with the Comsat OBS (STC) proposal by compressing HDTV 
signals to 'OM Hz. Increased transmission power in this satellite range enhances 
the ability to receive the transmission with a relatively uncomplicated small 
- -
"dish." This factor, in turn, makes individual home reception a feasible and 
effective use of DBS for the individual homeowner, hotel/motel manager ~ 
institutions, educational institutional, apartment building, condos, and others. 
There has been little coordination in the Western Hemisphere in terms of 
allocating spectrum space for OBS, despite Canada's early use of a DBS System. 
Nor is there likely to be any decision before the 1983 World Radio Conference 
for Region II, North and South America. That conference will allocate spectrum 
for direct broadcasting' service. Direct broadcasting service will transmit on 
Ku-band by international agreement, and will most likely be in accordance with 
standards set up by the 1977 W ARC. There has also been an attempt to get the, 
FCC to allocate a bandwith of the spectrum for DBS. Currently, DBS is 
expected to operate between 12.2 and 12.7GHz, a bandwidth allocated to fixed 
satellite service (FSS). 
Because the eventuality of a separate frequency allocation by ITU (International 
Telecommunications Union) and the FCC is very likely and since the frequency is 
outside of that used for other satellite transmissions, there is no need to include 
a traffic estimate in this study. OBS will not replace TV transmission methods, 
but will compete by providing unique features of delivery and service, very 
similar to pay TV. The impact of DBS and HDTV on sevices forecasted will be 
determined by the effect of market determinant factors. 
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A.'.l Summary of Yideo BueJine Forecasts 
The baseline forecasts for the specific video services and for all video services 
are presented in Table A-lO. The corresponding growth rates are indicated in 
Table A-li. 
A.' TRAFFIC NOT ADDRESSED 
As we determined the baseline, it became obvious that large segments of traffic 
going through the United States' satellites may not have been counted. The 
strong ties between United States and Canadian business interests will certainly 
mean that large amounts of voice, data and video traffic will be carried between 
the two countries. Until recently, the only traffic between the two was carried 
over microwave. Video piracy of cable transmissions has altered this, though, 
and with introduction of DBS and a host of business services, it seems likely that 
the barriers to transborder communications will fall. The large Spanish-speaking 
population centers in the United States and the recent oil connections between 
the United States and Mexico mean that more information will flow that way, 
also. 
Other traffic not considered but which may be significant is traffic to Hawaii, 
Alaska, and Puerto Rico. Much of this traffic will be handled on satellites 
viewed by the 49 continental states, and thus should be considered. 
Transcontinental traffic which is international has also not been considered. 
Communications between Chicago and London, for instance, may very weI. 
double hop and therefore will use a domestic transponder. It is very easy to 
conceive of information going to South America moving through domestic 
transponders; for example, communications between Washington and Buenos 
Aires. 
It is very difficult to estimate the current volume of this traffic. Each service 
would have to be examined and the amount of traffic determined. Since a large 
portion of this traffic would be long distance, it may have a significant impact 
on the number of transponders required in 1990 and 2000. 
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SERVICE 
Network 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
TOTAL 
TABLE A-lO. VIDEO BASELINE fI'RANSPONDERs) 
YEAR 
1910 1990 2000 
10 42 
.0 
34 76 
'7 
19 
'2 41 i 
0 0 2 ~ 
-1 139 172 
-66 309 312 
A-I03 
TABLE A-31. YmEO BASELINE - GROWTH RATES 
(S. AnnuaO* 
TIME PERIOD 
SERVICE 1910-1990 1990-2000 
Net"'ork 1'.4 0.' 
CATV 8.4 2.8 
Occasional (Video) 10.6 2.3 
Recording Channel 0.0 0.0 
Teleconferencing 46~7 ~.2 
*The Jow or negative growth rates for video services is due to expected 
compression. 
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A.6 CONFIDENCE INTERVAL 
As stated in the introduction to the baseline section, it is difficult to project the 
baseline traffic demand out to 1990 and 2000. Even determining 1980 traffic 
demand is somewhat hard. Obviously, some services are easier to forecast than 
others. For example, message toll service has 2.5 years of historical information 
plus numerous studies by AT&T and other traffic engineers, making it fairly easy 
to project. Others, such as monitoring or teleconferencing services, are only in 
their infancy and thus are more difficult to project. This degree of difficulty 
can be stated as the "confidence interval" for Western Union's baseline forecast. 
Confidence interval is defined for this study as the percent of variance that one 
could reasonably expect from the stated baseline forecast. It is stated as a 
percent of the baseline forecast traffic in either the plus or minus direction. 
Thus, for mobile radio, with a confidence intervaf of .5 in· 1980, the traffic may 
be stated as 1.4 thousand half-voice circuits !.5%. The confidence level for each 
service for each year are presented in Table A-32. 
Four factors went into determining the confidence interval assigned to each 
service. First, the source of the information was evaluated. If the information 
came from the FCC or other government statistics, it was considered the best 
information available. Industry and user sources were considered the next most 
reliable, followed by internal Western Union studies and finally by independent 
analysis by research groups were also important resources. All sources were 
found to be valuable, but a ranking was nece~ry to estimate confidence 
intervals. Second, the logic of the projection technique was considered. In other 
wores, did factors fit together and flow logically from the source of the 
projection to the traffic numbers or were a number of assumptions made. The 
third factor was the consistency and the number of other reports we were able to 
compare our estimates with. Often we found several reports on the same service 
using different techniques and arriving at different results. The fourth and final 
factor was an internal critique by Western Union's Marketing Research Depart-
ment, its Product Line Managers, Traffic Engineers, and others. 
Determining the confidence level not only shows the level of difficulty in making 
individual service projections, but also reflects the overall confidence one can 
f 
-~ 
TABLE A-32. CONFIDENCE LEVELS 
VOICE 1910 1990 2000 
- -MT S (Business) 2 7 12 
MTS (Residential) 3 8 13 
Private Line , 10 15 
i Mooile 2 7 12 
"- Public Radio 2 7 12 t 
Commercial and Religious Radio , 10 l' Occasional Radio , 10 20 
CATV Music 2 7 15 If. t 
Recording Channel 0 0 
.50 
DATA ill!! 1990 2000 
- -Data Transfer 10 20 2.5 
Batch Processing 10 20 2.5 
['''ta Entry 10 20 2' ~ i Remote Job 10 20 2.5 ! 
Inquiry/Response 10 20 2.5 
Timesharing 10 20 2.5 
USPS/EMSS 0 10 1.5 
Mailbox 
.5 1.5 20 
Administrative Messages 
.5 10 20 
Facsimile 8 1.5 20 
Communicating Word Processors , 10 15 
TWX/Telex 2 7 12 
Mailgram/T elegram/Money Orders 2 7 12 
Point of Sale 1.5 2.5 40 
Monitor log Service 15 2.5 
.50 
V ideotex/T eletext 
.5 20 30 
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T Mi.;:. A-32. CONFIDENCE LEVELS CONTINUED 
VIDEO !!H !!!! 2000 
Network 1 
, 10 
CATV 2 6 10 
Occasional :3 8 13 
Recording Channel 0 0 50 
Teleconferencing 2 10 20 
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have in the overall baseline forecast. This can be done by first multiplying the 
confidence interval times the percent of traffic each service has in terms of 
voice, video and data. Since it is difficult to put everything into common I.;nits 
at this point, the best way to get an idea of the overall confidence level of the 
baseline forecast is to weigh the overall confidence interval for voice, video and 
data by their respective percentages in Western Union's last report (reference 8). 
Another advantage of using confidence levels is the ease of determining an upper 
and a lower bound for the expected traffic. This is done by weighting each 
service by the confidence level, then adding them to produce the ranges for 
voice, video and data. 
In no case should the confidence level be confused with the market determinant 
factors. Confidence level only reflects the difficulty of forecasting, while 
market determinant factors are future events which will impact individual 
services. 
A.7 SUMMARY OF BASELINE FORECASTS 
A summary of the baseline forecasts for voice, data and video and of the 
corresponding growth rates from 1980 to 2000 is presented in Table A-33. 
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TABLE A-33. SUMMARY CHARTS 
YEAR 
FORECAST 1910 1970 
SERVICE 
Voice (103 half-voice circuits) 2828.9 804'.3 
Data (terabits) 1892.3 9083.7 
Video (transponders) 66 307 
TIME PERIOD 
GROWTH RA TEl (Amuall "'1 1910-1990 1990-2000 
SERVICE 
Voice 11.0 8.6 
Data 17.0 11.' 
Video 16.7 • 1 
A-IO' 
~ 
1840'.3 
26879.1 
312 
1980-2000 
9.8 
14.2 
8.1 
--~-~-=~===-.- --
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APPENDIX B 
IMPACTED BASELINE FORECASTS 
B.1 INTRODUcnON 
The impacted baseline forecasts were developed by refining the baseline 
forecasts. As noted earlier, the baseline forecasts for each service were 
projecti"ns of the current and future volume of traffic. The baseline forecasts 
were scenarios reflecting the occurrence of expected events and orderly growth 
and the results of a cross impact analysis which eli.ninatcd duplicate demand. 
The impacted baseline forecasts were made by considering the impact of less 
predictable events or market determinant factors on the baseline forecasts. 
B.2 THE IMPACTED BASELINE MODEL 
The Western Union impacted baseline model is designed to refine, update and 
adjust forecasts. The following can be changed at any time: 
a. The number of MDFs or services 
b. The event probabilities 
c. The cross-impact of the evehts 
d. The impact of the events on the services 
Two techn'~ues for calculating the impacted baseline forecasts are built int(.l the 
model: 
a. The multiplication method-impacts of an event on events or an 
event on services for a particular' year are calculated by 
multiplying the event's probability for that year by its total 
impact. The event 5 treated as if it partially occurred. 
b. The random-all-or-none method-the event's probability and a 
random number generator are used to determine whether or not 
the event occurs in a particular year. The event is treated as 
occurring completely or •• ot ~~ all and its impacts ere treated 
accordingly. The ml!ltiplication method approximates the 
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average of aU possible scenarios developed by the ran~m 
method. 
For this report, the multiplication method was employed and its use is reflected 
in the analysis discussed below. However, the random-aU-or-none method can be 
employed at any time to examine the variety of scenarios possible. Either 
method can be employed to conduct sensitivity analyses. Most importantly, the 
model can be employed to develop a variety of scenarios which can be used in 
strategic and long-range planning. 
8.3 MARKET DETERMINANT FACTORS (EVENTS) 
A Market Determinant Factor (MDF) or event was selected if it had the 
potential to impact the long haul market, significantly, uniquely and somewhat 
- -
unexpectedly by 2000. In addition to these criteria, the matrix in Table B-1, a 
review of current literature and interviews with experts guided the selection of 
MDFs. 
The matrix in Table B-1 indicates the event or MDF classes and the different 
impact areas for each MDF. The event classes were technological, economic and 
social-political and the impact areas were cost, availability, ease of use and 
need. An event could impact cost by making the cost of a service go down or the 
cost of a competing means go up; it could impact availability by making it 
possible to provide more of a service or to provide the service to more people; it 
. could impact ease of use by making a service easier to use or by making a 
service more acceptable; and it could impact need by creating either a greater 
need for an existing service or a new need for the service. As a pool of MDFs 
was generated, effort was made to make certain that each event class was well 
represented and that each potential event might have at least one of the eight 
different impacts. 
Through a comprehensive literature review and interviews with key providers, . 
users and consultants, 36 events were identified. Th~se events are defined 
briefly in Table B-2. The list of events should be considered representative of 
potential. MDFs anj should not be considered inclusive. 
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B.4 COLLECTION OF DATA 
In-person interviews (15) were conducted with representatives of major carriers, 
providers, users, consulting groups, Federal agencies and Western Union 
Personnel to obtain information on the probability, timing and impact of each 
MDF. Interviewees were asked to estimate when (i.e., the year) each event 
would have a 10 percent or slim chance, a 50/50 chance, and an almost certain or 
100% chance of occurring. They were also asked to indicate their level of 
confidence in making their estimates. The data collection form used to record 
this information on probability of occurrences of the MDFs appears in Table B-3. 
Interviewees were then asked to estimate the potential impact of each of these 
events on the 31 specific voice, data and video services. They were also asked to 
note, if possible, what the event would impact: cost, av~~labi1~ty, ease of use or 
need. As with the information on probabilities, interviewees were asked to 
indicate the level of confidence in making their estimates of impact. The data 
collection form used to record this information appears in Table B-4. 
In addition to data on probability, timing and impact of MDFs, Western Union 
personnel estimated the cross-impact of the MDFs to provide a measure of the 
interaction of the various events. The data collection form used for this purpose 
appears in Table B-5 •. 
B.5 ANALYSIS OF DATA 
The first steps of data analysis involved cak .. 1=lting the probability of occurrence 
of each event for each year from 1980 through 2000. The mean year of 
occurrence of each event was determined for 10% chance, 50/50 chance and 
100%/certain chance. The results of this analysis appear in Table B-6. Twenty-
eight of the 36 events were judged to have a nearly certain chance of occurring 
by the year 2000. Biochips was the evenL least Hkely to occur by the year 2000, 
while voice-store-and-forward and a communications business shake down were 
'he most likely to occur by 2000. Using straight line interpolation up to the year 
when the event chance was 100 percent, these results were transformed to 
provide the probability of occurrence of each event for each year from the year 
of 10 percent chance through the year of 100 percent chance. Then the 
B-3 
probabilities for each event were normalized. The normalized probabilities. for 
each event for the 1980-2000 time period appear in Table B-7. 
Next, the effects of the event cross-impacts (i.e., the impacts of events on each 
other'S probabilities of occurrence) were calculated. The I to 3 cross-impact 
ratings appear in Table B-8. The most influential events, in terms of their 
impacts on other events, were the events involving advanced computer 
technology, prosperity-depression, national resources and attitudes about 
technology. Also, the technology-transmission events tended to impact one 
another as did the economic events. The 1 to 3 cross-impact ratings were 
converted to 0 to 2 cross-impact scores using the scale on the cross impact data 
collection form. Then the normalized event probabilities were converted to odds 
using the following formula: 
Odds = Probabili ty = II Trmes eXpectea to occur II Times expected not to occur 
The odds for an event for a particular year were then multiplied by the cross-
impact score of a second impacting event, giving the new odds for the first 
event. The new odds were then converted back to a probability using the 
following formula: 
PrObability = Odds 
(} + Odds) 
The difference between the old and new probabilities was the total amount of 
impact made by the second event on the first. To get the amount of impact for 
each year, the normalized probability for the second event for each year was 
multiplied times the difference in probability of the first event. These steps 
were repeated for all events and for all years. The sum of the impacts on an 
event's probability for a particular year was then added to the event's probability 
for that year. This step was repeated for all years and the probabilities for an 
event were again normalized. These modified normalized probabilities appear in 
Table B-9. The difference between the probabiliies in Table B-7 and Table B-9 
reflect the cross-impacts of the MDFs. In general, a consideration of these 
impacts increased the probabilities of the various events. 
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The next major step involved calculating the impacts of the events on .the 
individual services. The mean impacts of events on services were calculated, 
and the Western Union personnel reviewed and modified these results so they 
would reflect considerations made when developing the baseline forecasts. The 
results of the modified impacts appear in the MDF-by-Service Matrix in Table 
B-IO. 
Then these impacts and the modified normalized event probabilities were used to 
determine the impacted baseline forecast for each service for each year from 
1980 through 2000. For a particular service for a particular year, the probability 
of each MDF was multiplied times its impact on the particular service, and the 
sum of these impacts were added to the baseline forecast for the particular 
service. These steps were repeated for each year and for each service. 
The data on confidence of estimates and on the type of impact (e.g.: on cost) 
events might have on services were not reported. All interviewees rated 
themselves around average and indicated that their specific confidence levels 
ranged from very low to very high, suggesting that the ratings of confidence 
must be item-specific to be of any value. Interviewees did not have sufficient 
tim~ to record the type of impacts events had on services. 
B.6 IMPACTED BASELINE FORECAST 
The impacted baseline forecasts for each service for each year appear in Table 
. B-ll. The differences between the baseline and impacted baseline forecasts 
were calculated as percent changes in the ~:,~elines and these differences appear 
on Table B-12. Much of the impact of the MDFs on the services does not occur 
until the 1990 to 2000 decade and this impact varies from a -1..5 to an 18.6 
percent in 1990 and from a -1.9 percent to 37.2 percent in 2000. For the years 
1990 and 2000, voice changed two and eight percent, data changed eight and 16 
percent and video changed nine and 27 percent, respectively. The largest change 
(37 percent) occurred in video teleconferencing and videotext in 2000. 
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TABLE B-1 
GUIDE FOR SELECTING EVENTS (MOFs) 
\J Criteria: Must impact long haul market, significantly, uniquely, somewhat unexpectedly, by 2000 
l. 
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SOCIAL-
POLITICAL 
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" 
I. Impact areas are areas that, when impacted, will cause people to use more/Jess of the services; 
areas used to generate and document Impact of events. 
2. Event classes are $imply three categories used to generate/group events. 
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TABLE 8-2 
EVENTS-MARKET DETERMINANT FACTORS 
TECHNOLOGICAL 
Touch Input Devices: 
Widespread use of inexpensive screens/tablets that respond to touch. 
Smart Cards: 
Plastic microcomputer "smart cards" which are programmable are 
used extensively in financial transactions. 
Voice Recognition: 
Inexpensive, voice-recognition devices (e.g., voicewriter that can 
recognize instructions from spoken voice) become available and are 
used widely for computer time-sharing and office and home ter-
minals. 
Hand-held Terminals: 
Widespread use of low cost hand-held-termina:Is that can communi-
cate with a network of computers. 
Output 
Non-Impact Printing: 
Non-impact printing techniques (e.g., thermal processes) replace 
impact printer for hard copy production. 
Flat Output Panels: 
Flat, solid-state panels (e.g., plasma panels) replace CRT for soft 
copy production. 
Processing 
Microprocessors: 
100,000 components per chip, 1 millionth of a meter in size, with a 
speed of 10 million instructions per second, costing $.04 per logical 
unit become available (factor of 2 with 1980). 
M icromemor ies: 
Biochips: 
, 
Catch up to microprocessors in speed and capacity; inexpensive 
electric memory devices (using techniques like Josephson Junction) as 
fast as fastest RAM chips with capacities large enough for mass data 
storage become available. 
Chips produced by bacteria make possible the molecular computer, 
the molecular switch, organic memory devices; computers become 
much smaller, faster and cheaper. 
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Fifth Generation Computers: 
Emphasize logic, not just power; can hear, talk, develop knowledge; 
have active memory that incorporates parallel prOt-:essing; are used 
on widespread basis. 
Artificially Intelligent Expert Machines: 
Knowledge-based system capable of bringing specialized knowledge 
to bear on non-numerical problems (e.g., medical diagnosis, problem 
solving) become avaiJable and are used widely in the home and in business. 
Self-Programming Computers: 
Computers that can program themselves hecome avaiJable and are 
used on a widespread basis. 
Universal Programming Language: 
A standard is established for programming languages reducing pro-
gramming costs by 25 percent. 
Standardization of Software: 
Software packages are standardized so they can be used on all 
systems; one or several models are established "for standardizing data base software. 
Terminal/Computer Compatibility: 
Standards are adopted by various terminal/computer types making 
possible the communication among all types of terminals/computers 
throughout the United States. 
Transmission 
Direct Broadcast Service: 
Widespread use of the direct reception of video or audio signals from 
satellites to individual receiving antennas, by-passing terrestrial 
transmission and receiving stations. 
High-Definition Television: 
Widespread use of HDTV which uses a wider bandwidth than conven-
tional TV and gives a higher resolution picture on a large screen. 
Voice Store-and-Forward: 
Widespread use of this computerized storage-retrieval system for 
distribution of voice message communication; users dictate messages 
over the telephone and calJ in to retrieve them. 
Wrist Radio: 
Stadium size antennas make possible communications by way of low" 
power wrist radios. 
Antenna Material: 
Availability of inexpensive light weight antenna. 
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Satellite Material: 
Availability of lighter, less expensive material developed for sateHite 
production. 
Fiber Optics: 
Connector, capacity and light source (e.g., solid*state injection 
lasers) improvements made in fiber optics. 
Geo-Stationary Platform: 
A stationary place in space is developed and provides facilities for 
tasks ranging from maintaining and servicing to assembling satellites 
with high power and capacity. 
ECONOMIC 
Prosperity: 
The following occurs - productivity and GNP up, interest rates and 
unemployment low, and new businesses and markets established. 
Recession-Depression: 
The following occurs - productivity and GNP -aown, 1nt~rest rates and 
unemployment very high, business failures increase, market shares 
lost to foreign competition. 
Communications Business Shake Down: 
Resources: 
Marginal communications business drop out leaving only major cor-
porations, despite pro-competition stance of Government. 
Battle between resource exploitation and resource conservation ends 
as need fOl critical natural resources increases sharply and ~equires 
extensive exploration and conservation. 
Global Economy: 
Domestic-national economies of both developed and developing 
countries make global economic planning a high priority. 
Industries in Space: 
The development of products (e.g., semi-conductors) and the provid-
ing of services (e.g., earth observation) in space is a multi-billion 
(dollar) industry. 
SOCIAL-POLITICAL 
Domestic-International Satellites: 
Domestic satellite systems are connected to international networks 
via inter-satellite links. 
Limited Wars: 
Limited wars break out in sever"l key corners of the globe (e.g., 
Middle East). 
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Orbit Share: 
South America demands and obtains its own unique share of .the 
geostationary orbit. 
Acceptance of Technology: 
Generation raised on computer games and space exploration not only 
accepts, but welcomes services like electronic mail to the home and 
the "Office of the Future" at work. 
Work at Home: 
Workers and management in a work world becoming more service and 
white-collar oriented spend more time working at home. 
Satellite Importation of Workers: 
Widespread use of satellites to obtain labor (i.e., the results of labor, 
like word processing) from other countries. 
Self Help: 
Decentralized in a world growing more interdependent causes signifi-
cant increase in local control and self help groups who need many 
individual networks. 
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TABLE B·3 
PR08ABIl.JTY OF OCCURRENCE 
ORI~NAL PI~(;tr rg 
OF POOR QUALnY, 
YEARS or OCCURRENCE 
EVENTS - MOr. . 10\ Chance SO/SO ""Chance 100' 
TECHNOLOGY 
:tn~lt 
Touch Input Devices 
Smart Cards 
Voice Recognition 
Han~-held Terminals 
Output . 
Non-Impact Printing 
Flat Output Panels 
Processing 
Microprocessor 
I :l.cromen\or i es . 
Biochips 
Fifth Generation Computers 
Artif. Intel, Exp. Machines 
Self-Programming Computers 
Universal Programming Langua; 
Terminal/Computer Compat. 
Standardization of Software 
Transmission 
Direct Broadcast Service 
High Definition Television 
. Voice Store-An~-Forward 
Wrist Radio 
Antenna Material 
Satellite Material 
Fiber Optics 
Geo-Stationary Platform 
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TABLE 8-3 (Continued) ORIGINAL PAQI ra 
OF POOR QUALITY 
EVENTS - MDFs 
ECONOMIC . 
Prosperity 
Recession-Depression 
Communications Busine •• Shake 00, 
Resources - Critical Need 
Global Economy 
Industries In Space 
SOCIAL-POLITICAL 
. 
Domestic-International Satellite 
Limited Wars 
Orbit Share 
Acce'Otance of Technoloqv 
Work at Home 
Satellite Im'OOrtation of Workers 
Self-Hel-o 
OTHER EVENTS 
LEVEL OF CONFIDENCE: Rating: 
Comment!: 
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TABLE 8-7 
HORMLIZED pn08~.ILlty OF OCCUR£NCE Fon "DF' S FOR E~CH YF.:~R 
YE~RS 
"OF'S 1980 1'91 1982 1993 1984 19~5 1986 1987 1999 1989 1970 1991 1992 1993 1994 1995 1996 1997 1990 1999 2000 
Toue.. INPUT l'EVICES 0.2 0.9 1.6 2.3 3.1 3.9 4.5 5.6 6.9 7.9 9.0 9.0 9.0 9.0 9.0 9.0 9.0 
SMAT CMDS 0.9 1.8 2.7 3.6 4.5 6.1 7.6 9.1 9.1 9.1 9.1 9.1 9.1 9.1 9.1 
VOICE RECOGNITION 0.6 1.3 2.1 2.9 3.6 4.4 5.2 6.0 6.7 9.1 9.4 10.7 12.1 13.4 13.4 
UftND HELD TER"IN~S 0.2 0.8 1.5 2.2 2.9 3.5 4.1 5.2 6.2 7.2 8.:1 9.3 8.3 8.3 B.3 8.3 B.3 8.3 
NON-tHPftCT PRINTING 0.3 1.0 1.6 2.3 3.0 3.6 4.3 4.9 5.9 6.9 7.9 9.9 9,9 9.9 9.9 9.9 9.9 
FUll OUU'UT F'ftHELS 0.2 1.2 2.1 3.0 4.0 ... 9 ~.o 6.8 7.B 8.D 9.7 10.7 11.7 11.7 11.7 
"ICROf'ROC£SSOR 0.6 1.9 3.2 ".3 5.4 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 
"ICRDftE"ORJES 0.7 1.7 2.7 3.6 4.9 6.1 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 7.3 
7.3 
8IOCHIF'S 1.0 2.3 3.6 4.9 6.2 7.5 B.8 10.1 
FlFTtf OF-HERMlnN COHPUTER 0.3 1.5 2.7 4.0 5.2 6.4 7.6 9.9 10.1 11.4 12.7 14.0 15.2 
MTIF IN1£L, Exr Mt.;IIINES 0.5 1.4 2." :!I.J 4.3 5.2 6.2 7.1 7.9 8.7 9.5 10.3 11.1 
SELF -f"ROGRNtH INO COttf'UTER 0.5 1.6 2.7 J.9 4.9 5.9 7.0 9.1 9.3 10.4 '1.6 12.7 
UNIVERS~L PROGRNlHINO lM 1.1 3.4 5.6 6.7 7.9 9.0 10.1 11.2 11.2 11.2 11.2 11.2 
TER"INftL/COHPUTER COHP~Tft 0.9 1.9 2.9 4.0 5.0 6.0 7.0 8.0 9.0 8.0 9.0 8.0 8.0 8.0 8.0 8.0 
·1 0' ST~NDftRDIZ~TION OF SOFTW~ 0.2 1.1 2.0 2.9 3.7 4.6 5.5 6.9 8.l 
9.6 11.0 11.0 11.0 11.0 11.0 
I l'IRECT 8~PCftST SERVICE 0.9 1.7 2.6 3.4 4.3 5.3 6.4 7.4 8.5 8.5 0.5 8.5 8.5 8.5 8.5 8.5 
N HIGH DEFINITION TElEVISIO 1.0 3.0 4.9 6.2 7.4 8.6 9.9 9.9 9.9 9.9 9.9 9.9 9.9 \II VOICE STORE ftHD FORWARD 0.7 1.7 2.7 3.7 4.6 5.6 6.5 7.4 7.4 7.4 7.4 7.4 7.4 7.4 7." 7.4 7.4 
WRIST R~DIO 0.3 1.5 2.7 4.0 5.2 6." 7.6 9.9 10.1 11.4 12.7 14.0 1~.2 
ftHTENNft "~TERt~ 0.9 2.2 3." ".7 6.2 7.8 9.3 9.3 9.3 9.3 9.3 9.3 9.3 9.3 
SftTELUTE "ftTi:RlftL 0.3 1.3 2.J 3.3 ".3 5.4 6.4 7.7 9.0 10.2 11.5 12.8 12.8 12.8 
rltER OPTICS 0.8 2.0 3d ".2 ".9 5.6 6.3 7.0 7.7 9.4 8." 8.4 8.4 8.4 8." B.4 
OEO-STftTIONftRY PLftTFOR" 0.2 1.2 2.2 J.I ... 1 5.0 6.0 6.9 7.9 
PROSPfRITY 0.8 1.9 3.0 4.1 ... 9 ,5.7 6. ! 7.4 B.2 9.2 8.2 8.2 8.2 8.2 8.2 B.2 
"I 
RECESSION/DEPRESSION 0.7 1.6 2.5 3.4 ... :S 5.7 6.8 6.9 I~ ,. 6.9 6.8 6.8 6.9 6.8 6.8 6.8 6.8 6.8 
COtftIHICMIOHS "'JSINESS Sit 0.9 ... 4 6.6 1" .... 8.8 B.R 0.8 8.B 8.8 O.B 8.8 8.8 B •• 
I RESOURCES - CRITICftl HEED 0.8 2.5 ".2 5.0 :S.9 10.7 7.6 8." 8." B.4 B.4 8.4 B.4 8." 8 ... OLOMl ECONOHY ,0.3 1.7 3.0 4.3 5.6 6.9 0.3 9.2 10.1 11.0 II •• 
INDUSTRIES IN SPftCE 0.9 2·.0 3.2 4.4 5.6 6.7 7.9 9.1 10.2 
PD"ESTIC INTERNAfION~ Sft 0.3 1.5 2.6 3.8 5.0 6.2 7.3 B.B 10.3 11.7 13.2 14.7 14.7 
LI"ITED WMS 0.6 1.8 3.0 ".5 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 
ORPIT s,,~ 0.8 1.9 2.9 3.9 4.5 5.1 '5.6 6.2 6.7 7.3 7.9 7.9 7.9 7.9 7.9 7.9 7.9 
ACCEPT~NCE OF TECHNOLOGY ~i 0.2 0.9 1.6 2.3 3. t 3.9 4.5 5.6 ".8 7.9 9.0 9.0 7.0 9.0 9.0 9.0 9.0 WORk ft f HOttE ~i 0.0 O.B 1.6 2.3 3.1 3.9 ... 7 5.5 6.3 7.0 7.8 9.4 11,0 12.5 t4.1 SftTELLITE IHPORTftTIOH OF 0.6 1.9 3.2 ... :S 5.8 7.0 8.3 9.6 11.(' 1".3 SELF-IElF' 0.4 1.2 1.9 2.7 3.5 .. " 5.0 5.8 7.7 9.7 II.b 11.6 11.6 11.6 11.6 ... ~l! 
~~ 
~: 
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TABLE 8-8 
EVENT CROSS IHPftCT R~TIN09 
"DF'S 
"OF'S I 2 3 4 5 6 7 8 9 10 11 12 13 14 IS 16 17 18 19 20 21 22 23 ~4 25 26 27 28 27 30 31 32 3~ 34 35 36 
l!, ~. 
'., 
i; 
Ii Ii 
I: 
~!i 
II' 
~. 
Ii 
I 
1 TOUD. INPUT DEYICES -3 -I 9 I 
2 S~T C~ROS -I -3 0 I 
3 YUICE RECOGNITION -2 0 -3 1 
4 HMft fIELD TERftIN~L9 1 1 0-3 
5 HON-IHrftCT PRINTING 0 0 0 0 
6 FL~T OUTPUT PANELS 0 0 0 0 
7 "ICROrRnCESSOR 0 3 0 3 
8 "ICROHEHORIES 0 3 0 3 
9 I'IOCnlf'S' 0 2 1 1 
10 FIFTH OENERftTION CO 0 2 I I 
11 ~TIF INTEL, EXP Kft 0 2 I I 
12 SELF-f"ROORII""INO CO 0 2 1 I 
IJ UNIVERSM. rROGRM"1 0 I 0 I 
14 lERftINN../coitf.1JTER COl 0 I 
15 STftNDfthDIZftTION OF 0 I 0 I 
16 DIMCT l'RMOCI\ST SE 0 0 0 0 
17 'UGH PFFJNITION TEL 0 0 0 0 
0' 18 VOICE STORE I\ND FOR 0 0 0 0 
I 19 URIST R~DIO 0 0 0 I 
~ 20 I\NTENM KftTERIN.. 0 0 0 0 
21 SftTELLITE HftTERIM. 0 0 0 0 
22 FIJER ~TICS 0 0 0 0 
23 OEo-ST~TI~Y PlftT 0 0 0 0 
24 rRosrERITY I 1 I I 
2:i RECESSION/DEPRESSIO -I -I -I -1 
26 C~ICftTIONS IUSIN 0 0 0 0 
27 RESOURCES - CRITICI\ -I 0 -I 0 
28 OLOI'N.. ECONOHY 0 0 0 0 
29 IHPUSTRIES IN SPftCE 0 0 0 ~ 
30 DOHESTIC INTERNftTIO 0 0 ~ 0 
31 LI"ITED WMS 0 0 0 0 
32 ORItIT SlIME 0 0 0 0 
33 I\CCEPTftNCE OF TEeHN I I I 1 
34 WORK ftT HOtIE I 0 0 1 
35 SftTEI.LITE lHf"onTftn 0 0 0 0 
36 SELF -tlElP 0 1 0 1 
.~i 
~I ::a,.. 
o~ ~fiI ~. 
.. 
o 0 0 0 0 I 
o 0 0 0 0 1 
I I 000 0 
o 0 0 0 0 0 
-3 1 0 0 0 0 
I -3 0 0 0 0 
1 1 -3 2 I 2 
I I 2 -3 I 2 
o 0 2 2 -3 2 
o 0 I 1 1-3 
o 0 1 1 I 1 
001 1 I 1 
o 0 0 0 0 0 
000 000 
000 000 
000 000 
o I 0 0 0 0 
o 0 0 0 0 0 
o 0 0 000 
o 0 0 0 0 0 
o 0 0 0 0 0 
o 0 0 0 0 0 
o 0 0 000 
I I I I 1 0 
-I -I -I -I -I 0 
o 0 0 000 
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o 0 0 0 0 0 
I I I I I I 
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o 0 0 0 0 1 0 
00000 I 0 
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TABLE B-9 
~~IFIED NORHftlIZED PROBABILITY OF OCCUREHCE FOR "OF'S FnR EftCH YE~R . 
YE~RS 
" ..... ·S 1980 1981 1'82 1983 1984 198~ 1986 1987 1980 1989 1990 1991 
1992 1993 1994 1995 1996 1997 .998 1999 2000 
TOlICH INPUT ~VlCE9 0.2 1.0 1.7 2.4 2.9 3.4 3.9 4.6 5.5 7.2 9.6 9.6 9." 9.6 9.6 9.6 
9.6 
S"MT CMI)S 1.1 2.8 4.6 6.4 7.9 9.1 9.1 7.4 7.4 1,4 7." 7 ... 7 ... 7.4 7 ... 
VOICE RECOGNITION 0.5 1.2 2.0 2.7 3.5 ... J 5.1 5.9 6.6 7.7 8.7 
9.5 10.2 10.7 10.1 
JINfD HELD TERHINM..S 0.1 1.0 2.1 3.5 ".8 6.1 7.2 9.3 8.3 8.2 to.3 !t.3 6.3 6.3 6.3 6.3 6.3 
6.3 
NOH-ltFftCT MUNTINO 0.3 0.9 1.6 2.4 J.a J.B 4.5 5.2 6.1 6.11 7.5 9.0 8 .... 9.4 8." 0." 8.4 
FLAT OUTPUT PANELS 0.2 1.0 2.0 3.0 4.0 5.0 5.9 6.0 7.5 8.1 8.6 A.9 9.1 9.1 
9. t 
"ICROPROCESSOR 0.8 2.8 4.8 5.9 6.4 6.1 6.1 6.1 6.1 6 •• 6.1 6.1 6.1 6.1 
6.1 6.1 6.1 6.1 
"ICROHEttORIES 0.9 2.3 3.8 5.2 6." 7.0 6.6 6.6 6.6 1..6 6.6 It.6 
6.,. 6.It 6.It 6.6 6.6 
IHOCHIP! 0.4 0.9 1.5 2.2 2.9· 
3.6 ".2 4.9 
FIFTH GENE~TIDN COHPUTER 0.2 1.1 2.3 3.5 4.9 6.2 7.J B.3 9.0 9." 9.4 9.0 8.1 
""'IF INTEL, EXP ~HINES 0.2 0.8 1.5 2.3 3.1 3.9 .... 6 5.3 5.8 6.2 6.5 6.7 
6.8 
SELF-PROOR~"INO COHPUTER 0.3 0.9 1.7 2.6 J.!S .... !IS 5.3 6.t 6.8 7.4 1.7 7.9 
UMIVERSM.. PROORNtftING LAN 1.1 3.6 6.0 7.1 8.1 0.9 9." 10.1 10. I 10.1 10.1 10.1 
TERHINAL'COHPUTER COHPATA 0.9 2.4 4.0 5.5 6.5 7.2 7.3 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.9 6.' 
STAN~DIZATION OF SOFTYA 0.2 1.1 2.0 2.' 3.8 4.7 5.6 7.0 8.3 9.5 10.5 10.5 10.5 10.5 10.5 
OJ DIRF.C' PROftOCAST SERVICE 0.8 1.8 2.8 3.9 4.8 5.8 6.6 7.2 7.6 7.6 1.6 7.6 7.6 7.6 7.6 7.6 
~ HIGH DEFINITION TELEVISIO 1.0 3.4 5.8 7.1 7.9 B.4 0.4 8.4 8.4 0.4 8.4 8." 8.4 
"" VOICE STORE ~ND FORWMD 0.8 1.8 2.9 4.0 4.9 5.7 6.5 1.1 7.1 7.1 7.1 7.1 7.1 7.1 701 7. I 7.1 
WRIST RAl'IO 0.2 1.1 2.3 3.6 4.9 6.:; 7." 8." 9.2 9.5 9." 8.9 7.9 
ANTENNA "ATERIM.. 0.9 2.5 4.1 5.6 7.1 8.0 8. I 8. I 8.1 8.1 8.1 8.1 8.1 8.1 
SATELLITE "ATER1AL 0.2 1.1 2.1 3.2 4.4 5.5 6.5 7.6 8.5 9.1 9.4 9.3 9.3 9.3 
FIltER OPHC6 0.8 201 3.3 4.5 5.1 5.7 6.3 6.8 7.3 7.8 7.8 7.8 7.8 7.8 7.8 7.8 
GEO-STATIONftRY PLATFORH O. t 0.4 0.7 ... 1.5 2.0 2." 2.8 3.3 
PROSrERITY 1.3 2.6 3.2 3.2 2.8 2.0 a • 1 0.2 10.5 10.5 10.5 10.5 10.~ 10.5 10.5 10.5 
RF.CESSION/D£~RESSION 0.0 1.5 1.9 1.9 1.4 0.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.7 7.1 
COftUHICATJONS l'USINESS 9ft 0.9 3.5 5.0 9.1 9.1 '1. 1 9.1 9.1 9.1 '1.1 9.1 9.1 9.1 
RE9OURCE9 - CRITICAL NF.ED 0.9 2.1- 4.2 ".9 5.7 6.~ 7.4 8.5 8.5 O.!'i 8.5 8.5 8.5 8.5 8.5 
Gt.08M.. ECOHOHY 0,2 1.1 2.1 3.1 4.0 5.0 :;.8 6.4 6.9 7.4 7.9 
INDUSTRIES IN SPACE 0." O • .,.. 1.5 2.2 2.8 3.3 401 4.8 5.3 
POHESTIC INTERNATIONAL SA 0.2 1.3 2.5 3.9 5.0 6.2 7.3 8.6 9.6 10.6 11.4 1~.1 12.1 
LI"ITED WMS 0.6 1.7 2.7 3.9 6.1 601 6.1 6.1 6.1 6.1 6.1 6.1 6.1 601 6.1 6.1 601 601 6.1 
ORen SfW\R£ 0.8 2.0 3.2 4.3 4.9 5.2 5:,. 6.0 6.4 6.9 7.3 7.3 7.3 7.3 7·3 7.~ J.3 
ACCEPTANCE OF TECHNOLOGY O. I 0.9 1.9 2.9 4.0 5.0 6.0 7.1 7.7 7.7 7.0 7.0 7.0 7.0 7.0 7.0 7.0 
WORK AT HOHE 0.0 0.4 0.9 1.5 2.2 3.0 3.1 ".5 5.2 5.9 6.6 7.5 8.0 7.9 7.1 
SATELLITE I~TATION OF 0.4 I.l 2.1 2.9 3.6 4.4 5.0 5.6 ~.: 6.8 
SELF-HELP 0.3 1.1 2.0 3.0 4.1 5.1 6.1 7.0 8.8 9.5 8.1 8.7 ~.1 8.7 8.7 ~i 
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I ORIG.NAl P;',c.;: r~ OF POOR QUALllY 
TABLE 8-11 
I IMPACTED BASELINE FORECAST POR EACH SERVICE FOR EACH YEAR 
I YEAR SERVICE illQ 1990 2000 
I 
VOICE ( 1 0005 HVCs) 
MTS (RE :;IDENTlAL) '93.0 1319.2 2896.7 
MTS (BUSINESS) 1'88.0 421'.0 9702.4 
I PRIV ATE LINE 644.4 2649.4 7147.7 MObILE 1.4 36.7 117.6 
PUBLIC RADIO 0.3 1.8 2.6 
I COMMERCIAL AND RELIGIOUS 0.' 2.0 3.2 OCCASIONAL 1.2 2.4 3.7 CATV MUSIC 0.1 0.3 1.2 
[ RECORDING 0.0 0.0 0.9 
TOTAL 2828.9 8226.8 1987'.9 t 
I OAT A (TERABITS/YR) 
DA T A TRANSFER 464.0 1460.8 6844.' 
[ BATCH PROCESSING 304.0 9'1.8 17".6 -4 DATA ENTRY 380.0 2167.6 871'.4 ! 
REMOTE JOB ENTRY 16.5.0 1413.6 282.5.2 
[ INQUIR Y /RESPONSE 16'.0 1462.9 3842.' TIMESHARING 94.0 277.2 '4.5.6 
USPS/EMSS 0.0 361.7 1084.2 
MAILBOX 0.2 '.1 13.' [ ADMINISTRATIVE MESSAGES 48.' 316.0 102'.1 FACSIMILE 23.5.' .549.4 12.53.0 
COMMUNICATIN~ WORD PROCE 17.1 131.2 '19.3 [ TWX!TELEX 1.2 1.6 2.2 MAILGRAM/TELEGRAM/MONEY 0.4 0.9 1.8 
POINT OF SALE 12.0 2'4.3 468.4 
'1 VIDEOTEXT /TELETEXT 0.1 321.7 12.58.3 [ TELEMONITORING SERVICE ') .1 0.8 3.6 
SECUR c VOICE .5.3 163.3 944.4 
[ TOTAL 1892.3 9839.9 31102.6 
VIDEO (TRANSPONDERS~ [ NETWORK 10.0 42.9 42.0 
CATV 34.0 82.4 68.2 
[ OCCASIONAL 19.0 ".4 47.9 RECORDING CHANNEL 0.0 0.0 2.7 
TELECONFERENCING 3.0 1".9 24'.3 
[I TOTAL 66.0 336.7 406.0 
II 
II 8.-27 
TABLE. ~12 
PERCENT DIFFERENCE BET9IEEN BASELINE AND IMPACTED BASELINE FORECASTS 
SERVICE ill.Q 
YEAR 
1990 2000 
VOICE 
MTS (RESIDENTIAL) 0.0 3.1 9.8 
MTS (BUSINESS) 0.0 2.4 9.1 
PRIV ATE LINE 0.0 1.6 '.:' 
MOBILE 0.0 '.'1 14.0 
PUBLIC RADIO 0.0 ( 1.,) (0.9) 
COMMERCIAL AND RELIGIOUS 0.0 (1.') (0.9) 
OCCASIONAL 0.0 0.2 1.7 
CATV MUSIC 0.0 1.0 1.8 
RECORDING 0.0 0.0 8.6 
TOTAL 0.0 2.3 8.0 
"'" t 
DATA 
DA T A TRANSFER 0.0 4.3 9.7 
BATCH PROCESSING 0.0 4.4 7 
DATA ~NTRY 0.0 10.6 19 
REMOTE JOB ENTRY 0.0 9.2 21.8 
INQUIRY /RESPONSE 0.0 13.0 24.4 
TIMESHARING 0.0 3.4 4.9 
USPS/EMSS 0.0 6.9 8.8 
MAILBOX 0.0 3.9 6.0 
ADMINISTRATIVE MESSAGES 0.0 '.3 9.9 
FACSIMILE 0.0 1.0 1.9 
COMMUNICATING WORD PROCE 0.0 12.1 29.7 
TWX/TELEX 0.0 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY 0.0 7.1 10.4 
POINT OF SALE 0.0 18.6 30.1 
VIDEOTEXT /TELETEXT 0.0 17.0 37.2 
TELEMONITORING SERVICE 0.0 1.4 3.0 
SECURE VOICE 0.0 4.0 '.6 
TOTAL 0.0 8.3 1'.7 
VID;;O 
r-!ETWORK 0.0 2.2 4.9 
CATV 0.0 8.4 19.6 
OCCASIONAL 0.0 6.6 16.9 
RECORDING CHANN~L 0.0 0.0 32.6 . 
TELECONFERENC!NG 0.0 12.2 42.6 
TOTAL 0.0 9.0 30.1 ~.t 
CRIGlN!U. r r.':;: ~:~ 1-1 OF POOR QUALITY 
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APPENDIX C 
MARKET DISTRl8unON MODEL 
The market distribution model (MOM) is a set of internal programs (see Flguff: 
C-l) used to facilitate the interface between market research and the quantita-
tive results which are needed to support market planning. It uses 64 data bases 
(as given below in Table C- 1) along with algorithms relating size and distance to 
determine the attractiveness between ~tandard metropolitan statistical areas 
(SMSf,s). This relationship was developed for each of the 31 servicf'!s in the 
baseline forecast (using <;he percentages given in Table C-2) based on primary 
and secondary research as to the relationship of the data bases to the services. 
This allowed the traffic to be spread throughout the United States to the various 
SMSAs. The steps below explain in more detail the use of MDM. 
1. 
2. 
3. 
Determine the desired geographic/market segment to be addressed. 
Select a set of data bases from within the MDM which reflect the 
service's char':cter istics. 
Develop weighting factors for each selected data base. The 
weighting factor represents '1 statistical measure which assigns a 
relative value to each data base to reflect their individual 
importance. 
4. The computerized model is then utilized to record assumptions for 
the weighting factors, statistically validate applicability of data base 
selection to form a weighted sum of the data bases <aH of which have 
been converted to percentages), and then use the di$'~ance sensitivity 
measure as an input to an algor:" f"n which converts the total static 
data base to a dynamic (flow) one. 
.5. This newly formed dynamic data base is combined in a weighted 
fashion with the previously selected dynamic data bases to create a 
final SMSA paired service which contains a relative value measuring 
commurlication potential between all selected SMSA's. 
6. This result is normalized so that the total of all individual route 
values between SMSA's sums to 100%. 
7. The data file can now be used to examine the relative demand 
potential between SWSA pairs. 
C-l 
t 
I 
I 
i 
A unique aspect of this model is the creation of "artificia1 SMSAs." An artifi~ial 
SMSA is created to represent that area of a state located outside of the 
designated SMSA. The statistics for this area are created by subtracting the 
designated SMSA statistics from the state statistics. For instance, population of 
an artificial SMSA is: State population - State Designated SMSAs. More detail 
on the creation and use of artificial SMSAs is given in the Net Long Haul 
Appendix. 
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TABLE C-l. FILES USED WITH MOM 
n 
t FILE NAME SMSA SOURCE STATE SOURCE 
J 
J 1. SMSA Number 2. SMSA Name Commerce ] 3. Regional Name Commerce 
i 4. SCSA Numbers Commerce J 5. Time Zones Rand McNalJy 
6. Artificial V&H Coordinates Standard Table ] 
7. State Capital 
J 8. Land Area Almanac 
9. Population 1980 Census 1980 Census J 10. Projected 1990 population Census of 1981 Rand in thousands and 96 change Governments McNalJy(R/M} J j 1980 to 1990 
~ 
I 11. Number of locations over 100,000 RIM !l " i f 12. Number of locations over 50,000 RIM i •• 
II r 13. Number of locations over 25,000 RIM 14. Number of locations over 10,000 RIM 
15. Number of locations over 5,000 RIM 71 
16. Number of locations over 2,500 RIM 
-, 
... i 17. Number of locations over 1,000 RIM 
18. 1979 Per Household Income Marketing Economics RIM ~I (top 100, whole dollars) Institute 
19. Personal Income [1 1978 Bureau of Economic 
Affairs 1980 (B.E.A.) 
IJ 1990 B.E.A. 2000 B.E.A. 
20. Employment (Non Farm) 
0 1978 B.E.A. 1990 B.E.A. 
....:-$ 2000 B.E.A. 
~-, ~ i 
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.t I 
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TABLE C-1. FILES USED WITH MOM (Continued) 
FILE NAME 
21. Transportation, Communica-
tions and Public Utilities 
Employment 
1978 
1990 
2000 
22. Retail Trade Employment 
1978 
1990 
2000 
23. Finance, Insurance and Real 
Esta te Employment 
1978 
1990 
2000 
24. Service Employment 
1978 
1990 
2000 
25. Population 
1978 
1990 
2000 
26. Number of Residential 
Telephones 
27. Number of One-Way CATV 
Households 
28. Number of Two-Way CATV 
HouseholC:s 
29. ColJege Population 
30. Number of Business 
Telephones 
31. 1977 Number of Hospital 
Beds (in thousands) 
SMSA SOURCE 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
B.E.A. 
ST ATE SOURCE 
ORIGINAL PAGIE 18 
OF POOR QUALITY 
FCC Common Carrier FCC Stats 1980 
Statistics 
Te~"vision Fact- Television 
Book 1980 Fact-Book 1980 
Television Fact- Television 
Book 1980 Fact-Book 1980 
1977 Census of 
Governments 
(Census Bureau 1979) 
FCC Stats 1980 
1977 Census 
(Data Book) 
1977 Census of 
Governments 
FCC Stats 1980 
1977 Census 
(Data Book) 
L 
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T ABLE Cool. FILES USED WITH MOM (Continued) 
32. 
33. 
34. 
3;. 
36. 
37. 
38. 
FItE NAME 
Number of Headquarters 
of Top 1,000 Industrial 
Corporations 
Number of Top 50 Commer-
cial Bank Headquarters 
Number of Top 50 Insurance 
Company Headquarters 
Number of Top .50 Retailing 
Company Headquarters 
Number of Top 50 Transport-
ation Company Headquarters 
1977 Total Bank Deposits in 
Millions of Dollars - June 
Automatic Clearing House 
Locations and Federal 
Reserve Locations 
SMSA SOURCE 
Fortune Double 
.500 Directory 
RIM 
RIM 
RIM 
RIM 
Sta tel Metropolitan 
Area Data Book 1979 
Federal Reserve 
Board 1982 
.39. 1978 Retail Sales ($1,000) Federal Reserve 
Board 1981 
40. Value Added by Manufacturing RIM 
41. Principal Business Center RIM 
Interaction (City Rating) 
42. TWX Billings WU - 1978 
43. TWX Billings Elapsed Time WU - 1978 
44. TWX Terminals WU - 1978 
45. Telex Terminals WU - 1978 
46. Microwave Circuits WU - 1978 
47. Prime AT&T Market WU - 1982 
48. WU Prime Rate Center WU - 1982 
49. Mail Flow U.S.P.S ... 1977 
(Mail Flow) 
C-6 
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TABLE C-l. FILES USED WITH MOM (Continued) 
FILE NAME 
~O. P.O. E!ectronics Mail 
Facilitie~ 
51. Number of Mt>in Frames Used 
in Business, Finance and 
Insurance 
SMSA SOURCE 
1982 - U.S.P.S. 
International Data 
Corporation 1980 
ST ATE SOURCE 
52. Computer Terminal Locations 1980 
53. Computer and Data Processing 
Receipts 
54. Receipts of Management, 
Consulting and P.R. Services 
Industries (in millions of 
dollars) 
55. Manufacturing Industry 
Employment 
56. EBI - Economic Business 
Indicator 
57. Number of Earth Stations 
58. 1977 Local Full-Time 
Government Employees 
.59. Full-Time State/Local 
Employees (in thousands) 
60. 1976 Total Federal Employees 
(as of December) 
1978 
1990 
2000 
61. Total Military Employees 
1978 
1990 
2000 
62. Federal Government Data 
Processing Inventory 
63. Federal Government Workers 
in Data Processing 
64. WEST AR Services 
C-7 
1977 Economic Census 
1977 Economic Census 
1977 Census of WhoJe-
Trade 
Sales and Marketing 
Management Magazine 
Satellite Review Book 
1977 Census of 
Governments 
1977 Census of 
Government 
Commerce 1977 Census 1977 Census of 
of ': "vernments Governments 
Commerce 1977 Census 1977 Census of 
of Governments Governments 
General Services 
Ad ministra tion 
Ceneral Services 
Administration 
WU - 1977 
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TABLE C-2. PERCENTAGES (WEIGHTINGS) USED TO REFLECT DATA BASE AND SERVICE RELATIONSHIPS 
DATA (\ASES 
SERVICES 8 9 26 30 37 60 31 19 21 23 22 50 20 24 61 59 38 52 53 43 
-
MTS (Residential) 20 50 20 10 
MTS (Business) 40 10 10 10 10 10 10 
Private line 40 15 10 10 10 15 "!~I 'I.~ 
Mobile 10 50 15 10 10 5 
Public Radio - lD 
Commercial and Religious - lO 
Occasional - lD 
CA TV Music - lD 
Recording - lD 
Data Transfer 10 20 10 15 10 5 5 15 10 
Batch Processing 10 20 10 15 10 5 .5 15 10 
Data Entry 10 20 10 15 10 5 5 15 10 Q Remote Job Entry 10 20 10 15 10 5 5 1.5 10 
00 Inquiry/Response 10 20 10 15 10 .5 .5 1.5 10 
Timesharing 10 20 10 ., 10 , 5 IS 10 
USPS/EMSS 10 20 20 10 1.5 10 5 .5 .5 10 
Mailbox 10 20 20 5 5 15 10 5 10 
Administrative Messages 10 20 20 .5 .5 15 10 5 10 
Facsimile 10 20 20 5 5 15 10 .5 10 
Communicating Word Processors JO 20 20 .5 .5 15 10 5 10 
TWX/Telex 10 20 20 5 5 15 10 5 10 
Mailgram/Telegram/Money Orders 30 10 10 .50 
Point of Sale 30 10 10 30 10 10 
Videotext/Teletext 10 10 10 25 20 10 10 5 
Tclemonitoring Service .50 10 20 20 
Secure Voice 20 15 60 5 00 Network - lD * ""::0 
CATV - lO "UQ 
Occasional - lO Oz OJ> 
Recording Channel - lO ::Or-
Teleconferencing - LD '.0 " C);lo 
J>Q 
*lO - All radio and video traffic is defined as satellite traffic. CPo! ~. 
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APPENDIXD 
POTENTIAL CPS USER a.ASSES AND THEIR CHARATERISTICS 
D.l INTRODUCTION 
The purpose of Task 1.2, Potential CPS User Classes, was to identify and 
characterize the classes of potential CPS users. The classes identified were 
subgroups of the general categories of business, Government, institutional and 
private users. Over 100 characteristics were used to describe each subgroup. 
Information used to identify and characterize the various users was obtained 
from primary and secondary research efforts. 
D.2 MAJOR STE~ 
The following major steps were conducted in the development of the descriptions 
of potential CPS user classes: 
a. Selection of a sample of users for telephone interviewing 
b. Development of the interview procedure 
c. Conducting the interviews 
d. Analysis of the survey results. 
Each of these steps are briefly outlined. 
D.3 SELECTION OF SAMPLE 
Selecting the sample of users to interview involved the following activities: 
a. Conducting secondary research to identify potential user 
classes and representatives of the classes and to define these 
classes. 
b. Reviewing lists of users representing most subclasses of users 
throughout the United States. 
c. Identifying users through Western Union's network of 500 Sales 
Managers and Representatives tilroughout the United States. 
D-1 
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The definitions of the potential user classes are presented in Table 0-1. Over 
1,.500 representatives of business, Government and institutional classes were 
identified (the effort involving private users is described below), and about 20 
percent (i.e., 300) were selected for interviewing. Representatives were 
selected on the basis of the total number of representatives in their user class, 
geography, and size. Size was defined in terms of sales dollars, number of 
employees, and/or number of customer/clients. 
An effort was made to collect information on private users from public and 
private organizations known or believed to have relevant information about the 
telecommunication needs of private users. The following organizations were 
contacted: 
a. Agriculture Research Institute 
b. Bert man Cable Consulting Group 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
Business and Industry Division - Bureau of the Census 
Business Outlook Division - Department of Comlnerce 
Economic Division - Federal Communications Commission 
Information Industry Association 
National Apartment Association 
National Association of Realtors 
National Cable Television Association 
j. National Mutlihousing Council 
k. National Telecommunications and Information Administration 
1. National Rural Telephone Cooperative Association 
m. Office of Multifamily Housing Development - Department of 
Housing and Urban Development 
n. Office of Policy Development and Research - Department of 
Housing and Urban Development 
o. Satellite Television Corporation 
p. Statistical Reporting Service - Department of Agriculture 
q. Subcommittee on Telecommunications - U.S. House of 
Representatives 
r. Communications Satellite Corporation 
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Some information was obtained on the volume of telephone traffic, interest in 
direct broadcast services, and price/demand relationships for residll!ntial homes, 
multi-family dwellings and farms. However, this information was too limited 
and too inconsistent to analyze and present. Consequently, no further effort was 
spent on characterizing the private users, and aU subsequent discussions 
presented below pertain only to business, Government and institutional user 
classes. 
D." DEVELOPMENT OF INTERVIEW PROCEDURES 
Development of the interview procedures and instrumentation involved the 
following activities: 
a. Drafting the guidelines and the interview instrument 
b. Field testing the procedure and the instrument 
c. Making necessary modifications and improvements based on 
test results. 
The final user survey is presented after Table 0-1. The first page summarizes 
the contents of the instrument which include: introductory information, 
interviewee information, user information, and information on general 
communications, voice, data and video. 
D.' CONDUCTING THE INTERVIEWS 
Of the 300 representatives selected for te'..:~hone interviewing, 2'3 were 
actually interviewed and provided information on the major items covered in the 
interview. About fifteen percent (i.e., 47) were not included because they were 
net reachable, would not cooperate or provided insufficient information to be 
included. 
D.6 ANALYSIS OF SURVEY RESULTS 
Highlights of the user survey are presented in Table 0-2. These highlights are 
presented in terms of the sample, budget, volume, price-demand-performance, 
customer premise services (i.e., use, features influencing use, actual result of 
0-3 
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-use) and needs and services (i.e., new delivery modes/applications, intra- inter-
needs, channel rates in use, peak hours, and video teleconferencing use). 
Following Table 0-2 are over 100 tables presenting the analysis of each item in 
the user survey. The question number which generated the data that were 
analyzed in the table is noted in the heading of each table. 
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TABLE 0-1. ~EFINITIONS OF USER CLASSES 
BUSINESS 
Manufacturing (20 - 39) 
Includes establishments engaged in the mechanical or chemical transformation of 
materials or substances into new products. Establishments are usually described 
as plants, factories, or mills and characteristically use power driven machines 
and materials handling equipment. Establishments engaged in assembling 
component parts of manufactured products are also considered manufacturing if 
the new product is neither a structure nor other fixed improV2ment. Also 
included is the blending materials such as lubricating oils, plastics, resins or 
liquors. 
The new product of a manufacturing establishment may be "finished" in the sense 
that it is ready for utilization or consumption, or it may be "semifinblJed" to 
become a raw material for an establishment engaged in further mUlufacturing. 
Transportation (40 - 47) 
Includes establishments providing to the general public or to other business 
enterprises passenger and freight transportation. 
Utilities (48 - 49) 
Includes the establishment engaged in the generation, transmission and/or 
distribution of electricity, gas, steam, or common carrier methods of 
communication. 
Retail/Wholesale (SO - '9) 
Retail includes establishments engaged in selling merchandise for personal or 
household consumption, and rendering services incidental to the sale of the 
goods. Often retail establishments are classified by kind of business according to 
the principle lines of commodities sold (groceries, hardware), or the usual trade 
designation (drug store, cigar store). 
Wh"lesale includes establishments or places of business primarily engaged in 
seUin~ merchandise to retailers or to wholesalers acting as agents or brokers in 
buying merchandise for or seUing merchandise to such persons or companies. 
Finance/Insurance (60 - 67) 
Includes establishments operating primarily in the fields of finance, insurance 
and real estate. Finance includes banks and trust companies, cr?dit agencies 
other than banks, holding companies, other investment companies, brokers and 
dealers in securities and commodity contracts, and security and commodity 
exchanges. IoAirance covers carr lers of all types of insurance and insurance 
agents and brokers. Real estate includes owners, lessors, lessees, buyer~, sellers, 
agents and deveJopers of real estate. 
--. 
TABLE 0-1. DEFINITIONS OF US~R CLASSES (Continued) 
Professional Business Services (73 - 89) 
Includes establishments primarily engaged in rendering services, not elsewhere 
classified, to business establishments on a fee or contract basis, such as 
advertising, mailing services; building maintenance services; employment 
service; management and consulting services; protective services, equipment 
rental and leasing (except finance leasing), commercial research, development 
and testing, photofinishing, and personal supply services. 
Other Miscellaneous Bu!ill!!! (01 - 89) 
Includes those business servies not elsewhere classified. 
GOVERNMENT 
Federal (91 - 97, 43) 
Includes offices of the Executive, Legislation and Jidiciary Branches of the U.S. 
Government. 
State and Local (91 - 97) 
Includes offices of Executive, Legislative Bodies and General Government not 
elsewhere classified. 
INST'TUTION 
Healt.h (80) 
Includes establishments primarily engaged in furnishing medical, surgical and 
other health services to persons. 
Education (82) 
Includes establishments furnishing formal academic or technical courses, 
correspondenc~ schools, commercial and trade schools, and libraries. 
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OF POOR QUALnY 
WESTERN UNION TELEGRAPH COMPANY 
Government Systems Division 
March 17, 1982 
USER SURVEY 
Summary Outline 
Introductory Information 
Purpose of Call 
Feedback to Participants 
NASA's Role 
Customer Premises Services 
Procedures 
IntervielNee Information 
User Information 
Function - Subclass 
Location 
Size 
General CommunicatioT's 
Volume - Growth 
Inter-Intra Breakdown 
Price/Demand/Performance 
Distance Distribution 
Customer Premises Services 
Services to be Added 
Voice 
Data 
Volume 
Use of Applications 
Inter-Intra Breakdown 
Peak Hour 
Volume 
Centralized-Decentralized 
Use of Applications 
Inter-Intra Breakdown 
Peak Hour 
Video 
D-7 
Use of Video Conferencing 
Volume 
Type of Facilities 
,~rpose and Reason for Use 
Intra-Inter ~reakdown 
Pl!ak Hour 
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OF POOR QUALITY 
INTRODUCTORY INFO~~TIO~ 
Purpose of Call 
I am " , and I am calling from the Government Systems Division of 
the Wester~ Union Telegraph Company. We are conducting a study for the Na-
tional Aeronautics and Space Adm:nistration. A key part of this study is a 
survey of present and planned communications needs and capabilities of business, 
Gove r nnent and institutional organizations. Your participation in this survey 
would ~e greatly apprec i ated. 
Feedback to Participants 
Information from this survey, initially, will be used by NASA and, ultimately, 
OJ providers and users, like yourself, of the various services. The results of 
this survey, which focuses on present and future communications needs for ser-
vices, will be shared with you. You will be sent a summary report of the 
findings . 
. 'F.SA' 5 Role 
NASA has been involved in communications satellite technology development, and 
one of the area"; it has focused on is the devt"lopment and demonstration of tech-
no l og: :or 30/20 GHz or Ka-Band satellite systems. This is an area of high risk 
11here the pri '/ate sector has been reluctant to enter, yet it is an area that 
is cr it ical to our eccnomic development. 
Custome~ Premi ses Se~vices 
The provisions of Customer Premises Services (CPS) has been identified as im-
?ortant ~o fully realize the benefits of the 30/ 20 GHz technology. CPS is 
characterized as communication~ services supplied directly to the customer 
t~rough small ear~h terminals located on his premises or through a local cu~to-
er s hared earth station with dedicated "tail" connections directly to the 
'..lStO mEr. 
? r ::'ce'ures 
7he ~ es~ions we would like to ask you will focus on: 
o ~hi ch servi ces do vou use? 
:-"ha~ 1. 5 t;' e cur~ent volume of each service you use now? 
~ ': h t i s t::e grow::h rate of the volume for each service? 
',) l-ihat are the views of, and plans for, using Customer Premises 
5e~Vlce5 ::0 ::leet :our cor.ununications needs? 
~e ~i ll ~e aski ng these t ypes of questions about a variety of voice, video 
~r.= ' a ~ a se r vices, and we will need to talk with the individuals you think are 
!:e$ : able t~ a nswer ~ ~ese questions. 
: i e~ther : ou r o rgan : zation's name nor the names of the individuals we inter-
,' 1. e ',." \d1 1 :;c Ji sclosed to :-<ASA or anyone else. All information will be ore-
se~~ed ' n S~~ , r y for m and the in:or~a i on you provide us will be strictiy 
t:o :-. :io«?n:: :;i 
::e e :<pect the lntec / iew 0 take abouc one-half hour to complete. 
0 · 8 
I 
ORIGINAL PAC, 
OF POOR QUALITY 
INTERVIEWEE INFORMATION 
NAME 
}\.DDRESS 
PHONE 
TITLE 
YEARS EXPERIE~CE IN TELECOMMUNICATIONS 
NAME 
ADDRESS 
PHONE 
TITLE 
YEARS EXPERIENCE IN TELEC0M11IJNICATIONS 
ADDRESS 
PiiO:'E 
TI7LE 
YEArtS EXPERIENCE IN TELECOMl1lJNICATIONS 
ADDRESS 
PHO:-lE 
TI':'LE 
YEARS E>:?ERIENCE IN TELECOMMU:HCA"'ION~ 
:::r: vJ>.CE YEAP.5 E:<PERIE:~CE IN ,.I"LECOMllU'lIC;'TIONS (.): G 
!i-l 
. 
ORIGINAL PAGE IS 
OF POOR QUALITY 
USER INFORMATION 
~MI.E OF VSER 
~~JOR FUNC~IO~ OF USER 
SVBC:'ASS CODE BASED O!I MAJOR FUNCTION OF USER (1-13); 0 
LOCA~IO~ OF USER HEADQUARTERS (City and State) 
REGIONAL CODE BASED ON LOCATIO~J OF HEADQUARTERS 
~W~.BER OF LOCATIONS OF USER FACILITIES (t): 
(1-9) :(~) 
LOCATION OF USER FACILITIES (1-4): @ 
TYPE OF LOCATIOtlS OF FAC: LITIES (1- 3) : 
T9TAL .~:NUAL ALES OR ASSETS ($): 
':'OTAL ~:U~.Br:R OF EMPLOYEES (#): 
USER SIZE BASED ON SALES AND/OR El!PLOYEES (1-3): 
G~E~.L COMl'IUNICATIONS 
...... OT.L A.;:1UAL Cor1ML~HCATIONS BUDGET ($): 
?E:~C=:::~ OF r:CP.EASE ( E:-:Cr..LDI~G I~FLATIO!~) E}"'PECTED 
r:' 701.;1 .;:~:n;"L COHl-IUlIICATIO~ BUDGET DURING THE 
:H:::::- SEVERAL YEARS (%): 
0 
l. 
2. 
3. 
4. 
0 
G) 
ffi 
PERCr::iJT OF' I:iCREASr: EXPEC~ED Dl TOTAL AnNUAL VOLUHE @ 
OF cor:?ltr.-f ICATIm: SI:RVICES USED DURI~G THE :-lEXT 
SEVERAL YEAl:S (% ): 
':'hroughout 
Throughout 
Throughout 
Throughout 
l. Urban 
2. Rural 
3. Hixed 
1. Large 
2. Medium 
3. Small 
$ 
CONUS? 
; CONUS? 
Ia CO:~US? 
<" CONUS? 
%lYr 
%/ Yr 
THE r1AJOF'. RE.r..SON FOR THIS EXPECTED 
I:;CREASE I" VO LUIA.E OF SEP.VICES IS: 1. Organization will expand. 2. Desire for services 
will increase 
3. 
D-10 
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ORIGf 'At fi 
OF POOR QUALITY 
PI:RCENT OF TOTAL AN~UAL COMMUNICATIONS BUDGET FOP. ('I: 
Intra-organizational communications needs: 
In~ organizational communications needs: 
NOULD Y'JU USE .f\. GREATER VO!.UME OF SERVICES U' COSTS 
'iER!: P.EOUCEO? 
I:' ~O, w1iY? 
IF YES, HON l"!UCH MORE WOULD YOU USE IF COSTS 
\'1ERE: 
REDUCED BY: 
'10U:'0 YOU t.:E,E A LESSER VOLUlA£ OF' SERVICES IF 
COSTS l/ERE L'CREASEO? 
IF )lO, \tHY? 
10\ 
25' 
so, 
@ 
-------------------------------------------~ 
IF ES, HO\i -'lUCH LESS \~OULO YOU USE I:' COS:-" 
!::::?E : 
1. CPEASE D BY: 
::CCO YO BE I IL~I :>lG TO Pl\Y ~\ORE IF PERFORM1\.~CE 
:~!1P~OVEO? 
IF :'JO , i1HY? 
@ 
(8 
@ 
10~ 
25~ 
50% 
1. Yes 
2. No 
USE KlRE 
10' 25' 50' 
1 
1 
1. Yes 
2. No 
2 
2 
2 
USE I ,ESS 
3 
3 
10\ ' 25% 50% 
1 
1 
1 
1. Yes 
2. No 
2 3 
2 3 
2 3 
, 
, 
-----------------------------------~-----------------------
~ F YES, WHICH OF THE :'OLLom~r. AMOUNTS OF TIME 
IS CLOSES~ ~O THE AVEP~r.E OUTAGE TIME PER YEAR 
FOR SE R ICES Y(,U ;'.RE l lOl~ RECEIVING 
D-ll 
o 1. 1 hr. (. 9999 Avail) 2. 4 hr. (.9995 Avail ) 
3. 8 hr. (.9990 Avail) 
4, 44 hr. (.9950 Avail) 
t 
ORIGINAL PA · J 
0 ' POOR QUALITY 
HOW MUCH l-tORE WOULD YOU PAY TO REDUCE THIS OUTAGE PER 
YEAR? (Hm., MUCH LESS WOULD YOU EXPECT TO PAY IF THIS 
OUTAGE AMOUNT INCREASED?) 
REDUCE (INCREASE) 
OUTAGE TO: 
liOliLD YOU ACC!"PT A LOl'lER LEVEL OF PERFORMA.~CE IF 
COSTS I'lERE REDUCED? 
IF NO, WHY? 
@ 
~ 31 
@ 
1 hr. 
4 hr. 
8 hr. 
44 hr. 
@ 
-------------------------€V 
IF YES, GO BACK A:.o ASK QUESTION 21. IF NOT ALREADY 
A:'SloJERED. THEN ASK 2i~ THROUGH 31'" AS · APPROPRIATE. 
I'!HA":' AlU: THE FIVE CITIES TO lofHICH MOST OF YOUP. COMMUNICATION 
7AA!'FIC FLOI~S A1'JD l'lHAT PERC~TAGE OF YOCR TOTAL TRAFFIC IS 
YOUR TRAFFIC TO EACH CITY? 
FIVE MAJOR CITIES .. 
PAY MORE (LESS) 
10' 25\ SO, 
1 2 3 
1 2 3 
1 2 3 
1 2 3 
l. Yes 
2. No 
DISTANCE 
~ --------------------l. @ 2. @ 
3. 8 
4. @ 
5. @ 
<0 
@ 
@ 
!';Hj\T IS THE FAS':'EST CI~A. :.EL DATA R.~Tt YOU CUR- ® 
P£:. 7LY ARE US I~r. FOR YOUR CO~I.'1~ICATIO~S 
SE~VICES? 
,\P.E 'lotlR FACILITIES SUITABLE FOR CUSTOMER PRElUSES 0 
SE~I'ICES - IE., COULD A SMALL (10 FOOT) EARTH 
S':'A'" OH BE PLACED ON YOUR FACILITIES? 
IF" 1" OR .. 2", APE YOU CUR?.E~TLY US INC"; 0 
CUSTOltER PP.EMISES SERVICES 
IF YES, loJHO IS PRIJVIDI~G THESE SERVICES? 0 
I F YES, NIII CH OF THE FOLLOt-lnr. P.ES ULTED: 
0·12 
l. 2.4 KBPS 
2. 4.8 KBPS 
3. 9.6 KBPS 
4. 56 KBPS 
5. .5 r-1BPS 
6. 6 . 3 MaPS 
l. All are 
2. Some are 
3. None are 
1- Yes 
2. No 
1. SBS 
2 . 
• 
SAVED DOLLARS: 
BETTER SERVICE? 
ORI 11':1 
OF PO 
EXPLAIN: 
EXPLAIN: 
SE'!'TER PRODUCTIVITY? 
@ 
<0 
@ 
@ 
EXPLAIN: @ 
1. Yes 
2. No 
1. Yes 
2. No 
1. Yes 
2. No 
IF :m, IfflICH OF THE FOLLOWI!'lG FEAT:JRES liOULD BE IMPORTA!lT 
U INFLUE:ICI!'lG YOUR USE OF cusTorreR PP.E~.ISES SERVICES: 
Very Somewhat 
Imoortant I!!!E0rtant 
0 Low cost? 1 2 3 4 
0 Reliability (at least 2 now)? 1 2 3 4 E), High data transmission speeds? 1 2 3 4 
~ Video conferencing ca?abil ity? 1 2 3 4 59 Solution to local loop problems? 1 2 3 4 
@ Private owne=ship option? 1 2 3 4 
@ Security of the system? 1 2 3 4 
@ Alternate to telco? 1 2 3 4 
IF NO , A?E YOU CO:-lSIDERING THE USE OF @ l. Yes 
C USTO~IER PR!::~IISES SERVICES? 2. No 
IF YES, \-iHY? 
---------------------------------------~ 
0-13 
Not 
I!!!E0rtant 
5 
5 
5 
5 
'. J 
5 
5 
5 
-ORl(iNAL PAGE; 
OF poOR QUAl.lTV 
IF YOU ARE NOT tlOW CONSIDERING TilE USE OF 
CUSTOMER PROO'SES SERVICES, IS IT LIKELY THAT 
YOU WILL IN THE NEXT FIVE YEARS? 
WHIC~ CO~·ruNICATION SERVICES (I.E., VOICE, DATA, 
AND VIDEO APPLICATIONS) DO YOU INTENT TO ADD In 
THE NEXT FIVE YEAP.5? e 
1. 2. 
3. 4. 
5. 6. 
VOICE COMMUNICATION 
IiHAT IS YOUR TOTAL AN~lUAL BUDGET FOR TELEPHONE 
C0MMUNICATIONS (I.E., PRIVATE LINE SERVICES, WATS, 
MESSA,,E TELEPHONE SERVICE, PROGRAl-t CHA1'fflEL TRANS-
MISSION, MOBILE RADIO TELEPHONE)? 
?ERCE~T OF INCREASE (EXCLUDING INFLATION) EXPECTED feie0 I~~ TOTAL JI_~NUAL BUDGET FOR TELEPHONE COMr.rJNICATIONS IV 
LlURING THE ~IEXT SEVERAL YEARS (% ) ? 
PERCE:lT OF nCREASE IN TOTAL ANNUAL VOLUME OF @ 
TELEPHONE SERVICE USED DURING THE NEXT SEVERAL 
YEARS (5)? 
DO YOU USE PRIVATE LINE SERVICES? 
;)0 YO~ t:SE I-IATS? 
DO YOU liSE DIAL 800 SERVICE? 
DO YOC USE TELECO~FERE~CING? 
DO YOU liSt PROG?.AM CHA.'HEL TRA.ISMISSION, E. G. , 
7i1E DISSEMDIA':'ION OF INFORMATIO~I TO A NUl!5ER OF 
RECEIVDG STATIONS Sn1ULTANEOUSLY? 
DO YOU USE MOBILE PAOlO TELEPHONE? 
'::iAT PERCE~lT OF ':'HESE TELEPHONE SERVICES ARE FOR: 
Intra-organizational needs? 
I~~-orga~i zational needs? 
1. Yes 
2. No 
$ 
1. Yes 
2. No 
1. Yes 
2. No 
1. Yes 
2. No 
1. Yes 
2. No 
1. Yes 
2. No 
1. Yes 
2. No 
'!Yr 
'IYr 
ORIGIN C r 
OF POOR QUAL.ITY 
\'nlAT TIME OF THE DAY IS (ARE) YOUR BUSY HOUR(S) 
FOR THESE TELEPHONE SERVICES (HOUR)? 
DATA (~OM.~ICATIONS 
w"HAT IS YOUR TOTAL ANNUAL BUDGET FOlt DATA COM-
MUNICATIONS (E. G., DATA TPANSFER, i::LECTROtIIC 
HAIL, WORD PROCESSING, ~ACSIMIL:Ii:, TloJX!TELEX, ETC.) 
PERCENT OF INCREASE (EXCLUDING INFLATION) EXPECTED 
IN TOTAL ANNUAL BUDGER FOR DATA CO/·1MUNICATIONS 
DURING THE NEXT SEVERAL YEARS (')? 
PERCENT OF INCREASE IN TOTAL ANNUAL VOLUME OF 
DATA COMMUNICATIONS SERVICES DURING THE NEXT 
SEVERAL YEARS (\)? 
AP£ YOUR DATA PROCESSING OPERATIONS: 
DO YOU USE DATA COMMUNICATIONS TERMINALS FOR: 
DATA TRA.~SFER? 
aATCH PROCESSING? 
DATA ENTRY? 
RE~OTE JOB ENTRY? 
l. 
2. 
l. 
2. 
l. 
2. 
1. 
2 • 
1. 
2. 
LlO YOl USE ':'I1E FOLLONI NG S",RVlCES: 
FACSII1I!.E? 
'::'iiX AND TELEX? 
!:AILGRAM? 
@ 
8l. 
2. 
1. 
2. 
1. 
2. 
Yes 
~lo 
Yes 
No 
Yes 
tlo 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
tlo 
TIME SHARING? 
ADMINISTRATIVE 
I-ESSAGES? 
WORD PROCESSINr.? 
!-1AILBt..:: 
SERVICES? 
SECURE VOICE? 
MONITORING 
SERVICES? 
:':HAT PCRCE:JT OF ':'HESE DATA COI-'J-1UN ICATIONS SERVICES ARE FO R : 
In!!!-Or~anizational needs? 
Inte r-organ izational needs? 
0-1.5 
____ A. H. P. H. 
____ A. H. P. H. 
$ 
1. Centralized 
2. Decentralized 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
Yes 
No 
'fYr 
'fYr 
\ 
, 
ORIGINAL PAGE ~ 
OF POOR QUALllY 
WHAT TIME OF THE DAY IS (ARE) YOUR BUSY HOUR(S} 
FOR THESE DATA COMMUNICAT'!ON SERVICES (HOUR)? 
VIDEO COMMUNICATION 
DO YOU USE V~ DEO TELECONFERENCING? 
@ 
e 
I F SO: Q 
l'lliAT IS YOUR TOTAL ANNUAL ~UDGET FOR ~ 
VI DEO TELECONFERENCI NG? 
l'lHAT PERCENT OF INCREASE (EACLUDING INFLATION) €V 
IS EXPECTED IN TOTAL ANNUAL BUDGET FOR VIDEO 
TELECONFERENCING DURING THE NEXT SEVERAL YEARS? 
WHAT PERCENT OF I:-lC REASE IN TOTAL ANNUAL VOLUME Q 
OF VInEO TELECONFERENCING IS EXPECTED DURING ~ 
THE NEXT SEVERAL YEARS? 
t'lliAT IS THE BIT RATE FOR THIS SERVICE? 
IS I':' O:' :;-!':,W OR TWO-~lAY? 
HHl-.T DO YO U SE VIDEO TELECONFERENCING FOR: 
@ 
@ 
A. M. P. M. 
A. M. P. M. 
1. Yes 
2. No 
$ 
'/Yr 
'/Yr 
H or KBPS 
1. One-way 
2. Two-way 
------------------------------------------ -----~---------------------
-----------------------------------------------~---------------------
\'friY DO :' OU t;SE IT? 
--~-----------------------------------------------,~ 
? E ~C ::: J ,!, OF '10::0 TELECONFERE:-lCING rOR: 
I~~-organizationa l needs? 
l~ter-Qr~anizat ional needs? 
·.iP, i -: ':'I:'~ o r :Po:: DAY IS La.RE) YOU P BUSY HOUR(S) 
f m ':! EO TELECO:'1 FERENCING? 
0-16 
.. 
_______ A. M. P. H. 
A. M. P. M. 
'--v 
.. 
TABLE D-2. HIGHLIGHTS OF USER SURVEY 
SAMPLE 
Class Business: 61 % 
Government: 25% 
Institution~;: 14% 
Subclassp.s 
Size 
3% to 25% (Medical, Manufacturing) 
Large: 52% 
Medium: 26% 
SmaH: 22% 
Region 
Number of locations 
9 Regions, varied from 4% to 23% 
Range: 1 to 3200 
Mean: 215 
CONUS Coverage ALL CONUS: 60% 
y, CONUS: 4% 
Urban/Rural 
BUDGET 
~ CONUS: 3% 
~ CONUS: 33% 
Urban: 45% 
Rural: 11 % 
Both: 44% 
1982 - Dollars 
Total Range: $5,000 to $500,000,000; 
Voice Range: $5,000 to $300,000,000; 
Data Range: $0 to $200,000,000; 
Video Range: $0 to $3,000,000; 
Growth Rate 
VOLUME 
Total 
Voice 
Data 
Video 
Growth 
Total 
Voice 
Data 
Video 
Range: -20% to 100% 
Range: -20% to 100% 
Range: -10% to 400% 
Range: 0% to 300% 
Range: -15% to 10096 
Range: -1096 to 10096 
Range: -10% to 60096 
Range: 096 to 60096 
D-17 
Mean: 13% 
Mean: 11% 
Mean: 1596 
Mean: 3296 
Mean: 1196 
Mean: 9% 
Mean: 1596 
Mean: 5796 
Mean: $20,020,000 
Mean: $15,043,000 
Mean: $6,322,000 
Mean: $502,000 
TABLE 0-2. HIGHLIGHTS OF USER SURVEY (Continued) 
Reason 
Organization Expansion: 26% 
More Services: 67% 
Both: 7% 
PRICE DEMAND PERFORMANCE 
Use More if Costs Reduced? 
Reason No: 71 % cost incentive 
Use Less if Costs Increased? 
Reason No: 81 % cost insensitive 
yes: 61 % no: 39% 
yes: 47% no: 53% 
Pay More if Performance Increased? yes: 28% no: 72% 
Reason No: 41% limited budget; 44% already satisfactory 
Accept Lower Performance if C03ts Reduced? 
Reason No: 91 % current is minimal 
CUSTOMER PREMISE SERVICF 
Use Facilities Suitable? 
Currently Using? 
Provider? 
Currently Considering 
Consider in Future 
Features influencing Use 
AJJ: 61 % 
Yes: 1 1% 
SBS: 62% 
Yes: 31 % 
Yes: 37% 
Low Cost: 94% (very: I, 2) 
ReHabiJity: 93% (very: 1, 2) 
High Data Speed: Mixed 
Video Conferencing Capability: Mixed 
Local LOOp Solution: Mixed 
Private Ownership: Mixed 
Security: Mixed 
Telco Alternate: Mixed 
Actual Results of Use 
Saved Dollars: 87% 
Service Better: 75% 
Productivity Better: 67% 
0-18 
yes: 9% no: 91% 
Some: 30% None: 9% 
No: 89% 
AMSAT: 38% 
Nc: 69% 
No: 63% 
TABLE 0-2. HIGHLIGHTS OF USER SURVEY (Continued) 
NEEDS AND SERVICES 
New Delivery/Applications Planned 
Satellite Services: 2% 
Fiber Optics: 296 
Microwave: 296 
SBS: 796 
CP~ 496 
Private Networks: 596 
Digital Services 696 
Intra-Inter Needs 
Total 
Voice 
Data 
Video 
Intra: 
Intra: 
illtra: 
Intra: 
5896 
.57% 
80% 
89% 
Current Fastest Channel Data Rate 
2.4K 
-4.8K 
9.6K 
56K 
1.5M 
6.3M 
Peak Hour 
Voice 
Data 
Video 
Use Video Teleconferencing 
Yes: 15% 
No: 85% 
13% 
1496 
5396 
1596 
496 
196 
First: 
Second: 
First: 
Second: 
First: 
Second: 
0-19 
High Speed Services: 4% 
Video Teleconferencing 24% 
DB~ 7% 
Videotext: 0% 
Electronic Mail: 3% 
More Services: 28% 
None 6% 
Inter: 42% 
Inter: 43% 
Inter: 20% 
Inter: 11 % 
10:00 A. M. 
2:00 P. M. 
Even 
Even 
Even 
Even 
48% 
51% 
37% 
47% 
28% 
46% 
- -
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
SUBTOTAL 
GOVERNMENT 
FEtlERAL 
STATE 
LOCAL 
SUBTOTAL 
INSTITUTIONS 
EDUC~TIONAL 
MEIHCAL 
RELIGIO US 
SUB TOT AL 
SAMPLE SIZE FOR 
EACH CLASS AND SUBCLASS OF USERS 
QUESTION NO , 2 
FREQ PCT 
64 
17 
13 
12 
15 
13 
19 
153 
27 
20 
17 
64 
20 
9 
7 
36 
25.3 
6.7 
5.1 
4.7 
5.9 
5.1 
7.5 
60.5 
10.7 
7.9 
6.7 
7.9 
3.6 
2.8 
==============~======================= 
f OTAL 253 100.0 
TA~LE 0-3 
0-20 
OR~NAL PAGE IS 
Of POOR QUALnY 
. 1 
SflHF'LE SIZE FOR 
£flCH REGION 
QUESTION NO. 3 
REGION FRED F'CT 
ME,NH,H~,CT,RI,VT 18 7.1 
NY,F'A,NJ 39 15.4 
DE,HD,WV,V~,NC,SC,GE,FL 58 22.9 
KY,TN,HS,AL 18 7.1 
MI,WI,IL,IN,OH 42 16.6 
ND,SD,HN,IA,NE,KS,HQ 23 9.1 
TX,OK,AR,LA 19 7 ... t..J 
HT,ID,WY,UT , CO,AZ,NV,NM 9 3.6 
WA, OR ,CA 2 7 10. 7 
------------------------------------------TOTAL 253 100.0 
TABLE D-4 
0 -21 
~ .., \ " _ .. 
. I 
" . 
. . . ' .~ 
.~ 
SI ZE 
Lr'RGE 
ME[l I UM 
SHA LL 
TOTAL 
SAMPLE SIZE FOR 
EACH SlLE OF USERS 
QUE STION NO. 9 
FREQ PCT 
133 52.6 
65 25.7 
55 21.7 
253 too.o 
ORIG4NAL PAC · Ig 
OF POOR QUALITY 
TABLE D-5 
D-22 
,. 
I 
.. 
I 
I 
LOCATION OF USERS 
NU"BER OF LOCATIONS OF USER PRE"ISES 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 4 
I CLASS/SUBCL.ASS 
BUSINESS 
FREQ HIGH MEAN 
I 
I 
I 
I 
I 
I 
[ 
[ 
[ 
I! 
Il 
I: 
II 
II 
n 
n 
MANUFACTURING 58 2 1700 232 
TRANSPORTATION 15 1 3200 336 
UTILITIES 13 7 150 43 
RETAIL 12 2 2400 886 
FINANCE 12 4 1240 284 
PROFESSIONAL 11 3 450 140 
OTHER 19 1 1~62 146 
---------------------------------------------~---------SUBTOTAL. 140 1 3200 267 
GOVERNMENT 
FEIIERAL 26 1 537 80 
STATE 14 20 1000 289 
LOCAL 16 1 1600 149 
SUBTOTAL 56 1 160'-; 152 
INSTITUTIONS 
EDUCATIONAL 17 1 80 9 
f'lEDrCAL 9 1 3050 340 
RELIGIOUS 7 1 30 10 
~------------------------------------------------------SUBTOTAL 33 1 3050 99 
======~=================================a==.=== •• ======= 
TOTAL 229 1 3200 215 
TABLE D-6 
D-23 
i 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
LOC~TION OF USERS 
LOC~TION OF USER PREHISES 
BY CL~SS ~ND S~'CL~SS OF USERS 
QUESTION NO. 5 
FREQ 
63 
17 
13 
10 
14 
13 
19 
THRU 
CONUS 
PCT 
99.9 
76.5 
7.7 
90.0 
78.6 
92.3 
61.1 
THRU 
1/2 
CONUS 
PCT 
3.2 
5.9 
0.0 
10.0 
7.1 
0.0 
16.7 
THRU 
1/4 
CONUS 
PCT 
3.2 
5.9 
7.7 
0.0 
0.0 
0.0 
11.1 
THRU 
( 1/4 
CONUS 
PCT 
4.9 
11.9 
94.6 
10.0 
14.3 
7.7 
11.1 
----------------------------------------------------------------
SUBTOTAL 149 75.7 5.4 4.1 14.9 
GOVERNt1i::NT 
FEIIE:RAL 24 66.7 8.3 0.0 25.0 
STATE 19 22.2 0.0 0.0 77.9 
LOCAL 12 8.3 0.0 0.0 91.7 
----------------------------------------------------------------
SUEcTOTAL 54 38.9 3.7 0.0 57.4 
INSTITUTIONS 
EDUCATIONAL 19 5.6 0.0 5.6 99.9 
MEDICAL S 12.5 0.0 0.0 87.5 
RELIGIOUS 6 93.3 0.0 0.0 16.7 
----------------------------------------------------------------
SUBTOTAL 32 21.9 0.0 3.1 75.0 
=========.====.=.=.= •• ==============.=~========================== 
TOTAL 234 
TABLE 0-7 
D-24 
3.0 32.9 
ORIGINAL PAGE IS 
OF POOR QUALITY 
fl 
~ , 
t 
r 
1 
1 
1 
. I 
rJ 
H\ 
[) 
D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
[ 
I 
I 
I 
I 
I 
LOCATION OF USERS 
TYPE OF LOCATION OF USER PR~"ISE~ 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 0 
URBAN RURAL MIXED 
CLASS/SUBCLASS FREQ PCT PCT PCT 
BUSINESS 
MANUFACTURING 60 18.3 15.0 66.7 
TRANSPORTATION 17 64.7 0.0 35.3 
UTILITIES 13 15.4 69.2 15.4 
RETAIL 10 50.0 0.0 50.0 
FINANCE 15 33.3 0.0 66.7 
PROFESSIONAL 13 69.2 7.7 23.1 
OTHER 13 50.0 11.1 38.9 
-------------------------------------------------------SUBTOTAL 146 35.6 14.4 50.0 
GOVERNMENT 
FEDERAL 24 54.2 4.2 41.7 
STATE 18 16.7 16.7 66.7 
LOCAL 17 94.1 0.0 5.9 
---------------------~---------------------------------SUBTOTAL 59 54.2 6.8 39.0 
INSTITUTIONS 
EDUCATIONAL 19 73.7 5.3 21.1 
MEDICAL Y 66.7 0.0 33.3 
RELIGIOUS 6 66.7 0.0 33.3 
-------------------------------------------------------SUBTOTAL 34 70.6 
====================-================================-== 
TOTAL 239 10.9 43.9 
ORIGINAL' PAGE' II 
OF POOR QUALITY 
TABLE 0-8 
I 
• 
I 
I 
I 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
R~TAIL 
FINANCE 
F'ROFESSIONAL 
OTHEP 
ANNUAL COMMUNICATIONS JUDGET 
TOTAL BUDGET IN DOLLARS (OOO'S) 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 10 
FREQ 
52 
15 
9 
10 
12 
10 
16 
LOW HIGH 
180 l~JOOO 
35 89000 
700 13500 
15 22000 
300 156200 
10 54000 
5 500000 
MEAN 
22138 
25194 
4756 
7631 
36225 
14395 
56650 
--------------------------------------------------------
SUBTOTAL 
GOVERNMENT 
FEIIERAL 
STATE 
LOCAL 
124 
23 
11 
16 
5 500000 
61 
3300 
60 
120000 
150000 
4~"'1\0 
25268 
14944 
31629 
4460 ________________________________________ .ft.· • _________ _ 
SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
l'1EIIICAL 
RELIGIOUS 
56 
17 
6 
5 
60 
250 
20 
6 
10000 
2500 
8400 
17014 
3642 
1152 
1976 
--------------------------------------------------------
SUE;TOTAL 28 6 10000 2793 
======================================zs==_===========.= 
TOTAL 208 5 500000 20020 
TABLE D-9 
0-26 
ORIGINAL PAGE. 
OF POOR QUALITY 
r-l 
1-J 
[I 
rl 
IJ 
n 
~ 
11 
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D 
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I: 
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r: 
PERCENT INCREASE IN ANNUAL COMMUNICATIONS 
BY 
TOTAL BUDGET 
CLASS AND SUBCLASS OF USERS 
QUESTION NO. 11 
CLASS/SUBCLASS FREQ PERCENT OF INCREASE LOW HIGH MEAN 
BUSINESS 
MANUFACTURING 56 -10 50 13 TRANSPORTATION 16 0 30 11 UTILITIES 10 5 25 13 RETAIL 11 7 6Q 17 FINANCE 15 0 100 20 PROFESSIONAL 13 0 45 15 OTHER 16 0 30 12 
-------------------------------------------------------SUBTOTAL 137 -10 100 14 
GOVERNMENT 
FEDERAL 22 -20 25 5 STATE 17 0 20 15 LOCAL 15 0 25 10 -------------------------------------------------~-----SUBTOTAL 54 -20 25 9 
INSTITUTIONS 
ErlueA r I ONAl 14 5 25 12 MEDICAL 7 5 22 10 RELIGIOUS 6 10 25 15 
-------------------------------------------------------SUBTOTAL 27 25 12 
=================== •• ========-====-====-==== •• ========== TOTAL 218 100 
ORIGINAL PAGE ,. 
OF POOR OUALJ1Y. 
TABLE 0-10 
D-27 
13 
I, BUDGET I I 
I 
If 
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--
i 
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I 
.~ 
i 
PERCENT OF INCRE~SE IN ~NNU~L VOLUME OF SERVICES 
~LL SERVICES 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
BY CL~SS ~ND SUBCL~SS OF USERS 
QUESTION NO. 12 
PERCENT OF INCRE~SE 
FREQ LOW HIGH HEAN 
57 -15 100 12 
16 0 30 9 
10 0 35 12 
11 5 25 12 
15 0 40 15 
13 0 30 15 
17 0 30 11 
-------------------------------------------------------SUBTOTAL 139 -15 100 12 
GOVERNMENT 
FEDERAL 19 -10 15 4 
STATE 17 0 20 8 
LOCAL 15 0 100 10 
-------------------------------------------------------SUBTOTAL ~1 -10 100 7 
INSTITUTIONS 
EDUCATIONAL 13 5 20 12 
MEDICt'~L 7 0 10 5 
RELIGIOUS 6 5 25 11 
-------------------------------------------------------SUBTOTAL 26 0 25 10 
================.== •••• == ••••••••••••••••• = ••••• == •••••• 
TOTAL 216 100 11 
ORIGINAL PAil • 
OF POOR QUAIJIY 
TABLE 0-11 
0-28 
------w 
"--1 I I 
n i 
iJ ~--
~i 
- 1 
I 
I 
~-1 
-
-1 
1 I 
- 1 
I 
= 
1 
'Mil I 
I 
IJ 
! 
[] ~1 
. j 
[]i D~ 
I 
I 
I 
RE~SON FOR EXPECTED INCREASE IN VOLUME 
ALL SERVICES 
BY CLASS AND SU8CLASS OF USERS 
QUESTION NO. 13 
, 
ORGANIZ- DESIRE 
ATION FOR 
II CLASS/SUBCLASS WILL HORE EXPAND SERVICES FREQ PCT PCT 80TH REASONS PCT 
I 
I 
I 
I 
I 
I 
I 
I 
I: 
I: 
II 
II 
II 
II 
II 
BUSINESS 
t1AHUFACTU'U NG 53 30.2 58.5 11.3 TRANSPORTATION 14 28.6 64.3 7.1 UTILITIES 10 30.0 70.0 0.0 RETAIL 12 16.7 83.3 0.0 FINANCE 13 30.8 53.8 15.4 F'ROFESSIONAL 10 40.0 60.0 0.0 OTHER 16 37.5 56.3 6.3 
-------------------------------------------------------SUBTOTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
121 
8 
14 
6 
30.5 
0.0 
'.1 0.0 
61.7 7.8 
100.0 
85.7 
100.0 
0.0 
7.1 
0.0 
-------------------------------------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
HEIIICAL 
RELIGIOUS 
28 
14 
6 
6 
92.9 
78.6 
66.7 
33.3 
7.1 
0.0 
0.0 
-------------------------------------------------------SUEfTOTAL 26 30.8 65.4 3.8 
======-=======-=========._ •• _-= ••••• == ••• ==--==._-==_.-= 
','OTAL 182 26.4 
ORIGINAL PAGE II 
OF POOR QUALITY 
TABLE 0-12 
0-29 
F~ ___ =- _ ~..--..... ~=. 
~ -. 
- -- -- -
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RET"IL 
FIN"NCE 
PROFESSIONAL 
OTHER 
INTR~-ORGANIZATIONAL COM"UNIC~TIONS NEEDS 
M.L .RVICES 
IY CLASS ~MD SUICL~SS OF USERS 
QUESTION NO. 14 
PERCENT 
FREQ LOW HIGH MEAN 
52 20 90 57 
14 15 90 45 
8 60 97 78 
9 20 90 65 
14 5 90 49 
10 10 95 50 
15 20 95 54 
-------------------------------~-----------------------SUBTOT"L 122 5 97 56 
GOVERNMENT 
FEDERAL 17 . 0 100 56 
STATE 14 50 90 71 
LOC"L 12 10 95 65 
---------------------~------~--------------------------SUBTOTAL 43 0 100 64 
INSTITUTIONS 
EDUCATIONAL 15 10 95 54 
MEDIC"L 9 60 9S 74 
RELIGIOUS 6 35 95 66 
-------------------------------------------------------SUBTOTAL 30 10 95 62 
3 •• 3.= ••••••••••••••••••••••• ••••••••••••••••••••••••• •• 
TOTAL 195 0 100 58 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0-13 
0-30 
r 1 
4 I 
... 
f1 
~. I 
t I 
n 
II 
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or • 
11 
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11 I~ 
I 
TIl 
nl 
TIl 
• I, 
f1! 
n 
I] 
I1 
rJ 
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D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
INTER-ORG~HIZ~TION~L CO""UHIC~TIONS NEEDS 
~LL SERUIctS 
BY CL~SS ~ND SUBCLASS OF USERS QUESTION NO. 1S 
PlACENT CL~SS/SU8CL~SS FREQ I.. OW HIGH ME~N 
8USINESS 
"'~NUF~CTURING 51 10 80 44 TR~NSPORT~TION 14 10 95 55 UTII..ITIES 8 3 40 22 RET~II.. 9 1 80 35 FIN~NCE 14 10 95 51 F'ROFESS I ON~L 10 5 90 SO OTHER J.5 5 80 46 ----------------------~----------------~---------------SU8TOT~1.. 121 1 95 44 
GOVERNMENT 
FEDER~L 17 0 100 44 STATE 14 5 50 26 LQC~L 12 5 90 32 
-------------------------------------------------------SUBTOTAL 43 0 100 35 
INSTITUTIONS 
!!:!lUC/HIONAl 15 :5 90 46 MErlIeAl 9 0 40 23 REI..IGIOUS 6 1 65 34 
-------------------------------------------------------SUBTOTAL 30 o 90 37 
a ••• a ••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 194 o 100 
ORIGINAL PAQE .. 
OF POOR QUALITY 
TABLE 0.14 
0-31 
41 
# . . 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
PRICE DE~ND RELATIONSHIP 
EFFECT ON DEMAND OF PRICE REDUCTIONS 
BY CLASS AND SU8CLASS OF USERS 
QUESTION NO. 16 
WOULD YOU USE A GREATER VOLUME 
OF SERVICES IF COSTS WERE REDUCED 
YES NO 
FREQ PCT PCT 
64 62.~ 37.S 
17 82.4 17.6 
13 38.S 61.S 
12 ~o.o 50.0 
1~ 66.7 33.3 
12 66.7 33.3 
18 77.8 22.2 
----------------------------------------------SUBTOTAL 151 64.2 3~.8 
GOVERNMENT 
FEDERAL 26 34.6 65.4 
STATE 20 55.0 45.0 
LOCAL 17 47.1 52.9 
SUBTOTAL 63 44.4 55.6 
INSTITUTIONS 
EDUCATIONAL 18 77.8 22.2 
MEDICAL 9 66.7 33.3 
RELIGIOUS 7 71.4 28.6 
--------------------------------------_._-----SUBTOTAL 34 73.5 26.5 
••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 248 60.5 
TA8LE D-U 
D-32 
ORIGINAL PAG! II 
OF POOH QUALITY 
I 
I 
D 
D 
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II 
n 
II 
D~ f 
£I 
PRICE PERFORM~NCE REL~TIONSHIP RE~SON WOULD NOT USE GREATER VOLUME IF COST 
BY CL~SS AND SUBCLASS OF USERS 
QUESTION NO. 17 
REASONS RELATED TO 
COST COST 
INSEN LIMITED EFFECTIV 
SITIVE BUDGET NESS CLASS/SUBCLASS FREQ peT PCT PCT 
BUSINESS 
MANUFACTURING 1~ 87.5 12.5 0.0 TRANSPORTATION 1 100.0 0.0 0.0 UTILITIES 3 100.0 0.0 0.0 RETAIL 4 50.0 50.0 0.0 FIN~NCE 2 100.0 0.0 0.0 PROFESSIONAL 1 0.0 100.0 0.0 OTHER :5 100.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 30 83.3 16.7 0.0 
GOVERNMENT 
FEDERAL 7 85.7 0.0 14.3 STAiE 5 20.0 40.0 40.0 LOCAL 7 85.7 0.0 14.3 
-------------------------------------------------------SUBTOT"'L 19 68.4 to.5 2101 
INSTITUTION::i 
EDUCATION~L 4 2~.0 75.0 0.0 MEDICAL 1 0.0 0.0 100.0 RELIGIOUS 2 50.0 50.0 0.0 
-------------------------------------------------------susrOTAL 7 
....................................................... ~ 
TOTAL 56 
ORIGINAL PAGE II 
OF POOR QUALITY 
TAB~E 0-1' 
D-33 
-.~-
REDUCED 
CLASS/SUBCL~SS 
BUSINESS 
MANUF "C'ruR I NG 
TR~NSPORTATION 
UTILITIES 
RET"IL 
FIN"NCE 
PROFESSION"L 
OTHER 
PRICE DEMAND RELATIONSHIP 
HOW "UCH "ORE WOULD USE IF COST REDUCED 10 PCT 
BY CL"SS ~ND SU8CL"SS OF USERS QUESTION NO. 18 
FREQ 
31 
13 
5 
6 
7 
7 
13 
ADDITIONAL US"GE 
10 PCT 2S PCT SO PCT 
PCT PCT peT 
90.3 
100.0 
100.0 
100.0 
100.0 
100.0 
84.6 
9.7 
0.0 
0.0 
0.0 
0.0 
0.0 
lS.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 ------------------------------~----~---------------~---SUBTOT"L 
GOVERNMENT 
FEtIER"L 
5T.\TE 
LOCAL 
82 
e 
10 
8 
93.9 
87.S 
100.0 
100.0 
12.5 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 -------------------------------------------~-----------SUBTOT"L 
INS rITUTIONS 
EDUCflTIONAl 
MEDICAL 
RELIGIOUS 
26 
12 
6 
96.2 
100.0 
100.0 
80.0 
3.8 
0.0 
0.0 
20.0 
0.0 
0.0 
0.0 
0.0 
-----------------_ .. _-----------------------------------SUBTOTAL 23 95.7 
TOTAL 13l. 
TABLE D-17 
0.0 
0.0 
ORIGINAL PAGE • 
OF POOR QUAIJ1'Y' 
= 
rI 
r I 
- 1 
Ll 
- i 
· I 
; i 
, I 
~ , 
• I 
i 
I 
• j 
t. ; 
.- 1 
~--; 
i i 
[1 
o 
D 
o 
i 
I 
I 
I CLASS/SUICLflSS 
I BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESS IONflL 
OTHER 
PRICE DEMAND RELATIONSHIP 
HOW MUCH "ORE WOULD USE IF ~OST REDUCED 25 PCT 
BY CLASS AND SU8CLASS OF USERS 
QUESTION NO. 19 
ADDITIONflL USAGE 
10 PCT 25 PCT SO PCT 
FREQ PCT PCT PCT 
32 53d 34.4 12.5 
14 57.1 42.9 0.0 
5 60.0 40.0 0.0 6 66.7 33.3 0.0 
7 57.1 42.9 0.0 
7 42.9 57.1 0.0 
12 50.0 41.7 8.3 
I 
I 
I 
I: 
----------~~--------~~-------~~-------~----------------SUBTOTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
83 
8 
10 
8 
12.5 
80.0 
87.5 
87.5 
20.0 
12.S 
0.0 
0.0 
0.0 I: ------~~----~--~-------------~-------------------~-----SUBTOTAL 
I[ INSTITUTIONS 
EDUCflTIONAL 
MEItICflL 
RELIGIOUS 
26 
12 
6 
5 
61.5 
41.7 
5~.0 
40.0 
58.3 
50.0 
60.0 
0.0 
0.0 
0.0 
0.0 
------------------------~--------~-~-------------------SUBTOTAL '23 o.~ [ =········ .•.. · ...••••••••••••••• r ••••••••••••••••••••••••• 
I 
II 
II: ~ 
o 
o 
il 
TOTAL 132 53.8 42.4 3.8 
ORrGINAL PAGE ., 
OF POOR QUALITY 
TABLE D-il 
zg 
~ -" 
I 
CL~SS/SUBCLASS 
BUSINESS 
~UFACTURING 
"w" ,~ 
PRICE DE~D REL~TIONSHIP 
HOW MUCH MORE WOULD USE IF COST REDUCED 50 PCT 
IY CL~SS ~D SU8CL~SS OF USERS 
QUESTION NO. 20 
~DDITION~L US~GE 
10 PCT 25 PCT 50 PCT 
FREQ PCT PCT peT 
31 22.6 51.6 25.8 
TRANSPORTATION 14 7.1 64.3 29.6 
UTILITIES 5 20.0 40.0 40.0 
RETAIL 6 16.7 66.7 16.7 
FINANCE 7 14.3 71.4 14.3 
PROFESSIONAL 7 28.6 28.6 42.9 
OTHER 12 25.0 33.3 41.7 
-------------------------------------------------------
SUBTOTAL 82 19.5 51.2 29.3 
GOVERNMENT 
FEDERAL 8 0.0 25.0 75.0 
STATE 10 40.0 30.0 30.0 
LOCAL 8 50.0 50.0 0.0 
-------------------------------------------------------
SUBTOTAL 26 30.8 34.6 34.6 
INSTITUTIONS 
EDUCI\TIONAL 12 33.3 25.0 41.7 
MEDICAL 6 50.0 16.7 33.3 
RELIGIOUS 5 0.0 40.0 60.0 
-------------------------------------------------------SUBTOTAL 23 30.4 26.1 43.5 
a=aa ••••• a= •••••••••••••••••••••••••••••••••••••••••••• _ 
TOTAL 131 23.7 43.5 
ORIGINAL PAG! • 
OF POOR QUALITY 
TABLE 0-19 
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I 
I 
I CLASS/SUBCLASS 
BUSINESS 
I "I\HUFACTURING TRANSPORTftTION 
UTILITIES 
RETAIL 
FINMCE 
PROFESSIONAL 
OTHER 
PRICI DEMftND RILATIOMIHIP 
EFFECT ON DENAHD OF PRICE INCRIASES 
8Y CLftS8 AND tulCLASi 0' USERS 
QUESTION NO. 21 
WOULD YOU USE A LESSER VOLU"' 
OF SERVICES IF COSTS WERE INCREftSED 
·YES NO 
FREQ PCT PCT 
61 50.8 49.2 
15 40.0 60.0 
12 33.3 66.1 
12 50.0 50.0 
15 20.0 80.0 
12 25.0 15.0 
17 64.1 35.3 
I 
I -------~-----------------~--------------~-----SUBTOTAL 
I GOVERN"ENT 
FEDERAL 
STATE 
LOCAL 
24 
20 
16 
62.5 
60.0 
43.8 I 
----------------------------------------------SUBTOTAL 
I INSTITUTIONS 
I EDUCATIONAL MEDICAL RELIGIOUS 
60 
18 
9 
7 
----------------------------------------------I SUBTOTAL 
I TOTAL 
I 
II 
o 
o 
o 
o 
34 
238 
TABLE 0-20 
0-37 
58.8 
ORIGINAL PAQ! ,. 
OF POoR QUAlITY 
PRICE PERFORMANCE RELATIONSHIP 
REASONS WOULD NOT USE LESIIR VOLUME IF COSTS INCRE~SED 
IY CL~SI ~D IUICLASS OF USERS 
QUESTION NO. 22 
REASONS RELATED TO 
COST COST 
IHlEN EFFECTIV 
SITIVE NESS 
CLASS/SUICLASS FREG PCT PCT 
BUSINESS 
MANUFACTURING 12 91.7 8.3 
TRANSPORTATION 5 100.0 0.0 
UTILITIES 3 100.0 0.0 
RETAIL 4 100.0 0.0 
FINANCE 6 83.3 16.7 
PROFESSIONAL 4 100.0 0.0 
OTHER 4 50.0 50.0 
----------------------------------------------
SUBTOTAL 38 89.5 10.5 
GOVERN"ENT 
FEDERAL 3 66.7 33.3 
STATE 1 100.0 0.0 
LOCAL 8 62.5 37.5 
----------------------------------------------SIJBTOTAL 12 66.7 33.3 
INSTITUTIONS 
EDUCATIONAL 7 42.9 57.1 
"EDICAL 3 100.0 0.0 
RELIGIOUS 4 100.0 0.0 
SUBTOTAL 14 28.6 
TOTi\L 81.3 
TABLE 0-21 
0-38 
ORIGINAL FAGE .. -
OF POOR QUALITY 
[} 
I 
• DI 
n' I i I • I 
II 
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D 
D"-f 
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D 
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fJ 
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11 
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I 
I 
PRICE DE"~ND R£L~TIONSHIP 
HOW MOCH LESS WOULD USE IF COST tNCRE~SED 10 PCT 
BY CL~SS ~D SUICL~SS OF USERS 
QUESTION NO. 23 
REDUCED USAGE 
CLASS/SUBCLASS FREQ 
10 PCT 2~ PCT ~O PCT 
PCT PCT PCT 
I BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
29 
5 
At 
~ 
2 
At 
10 
"'9.7 
100.0 
15.0 
100.0 
100.0 
100.0 
90.0 
10.3 0.0 
0.0 0.0 
25.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
10.0 0.0 OTHER 
-------------------------------------------------------0.0 SUBTOTAL 59 91.5 8.5 
I 
I 
I 
I 
I 
GOVERNMENT 
FEDERAL 15 100.0 0.0 0.0 
SiATE 12 100.0 0.0 0.0 
LOCAL a 87.5 12.5 0.0 
-------------------------------------------------------
SUBTOTAL 35 97.1 2.9 0.0 
I INSTITUTIONS 
6 
4 
1 
100.0 
100.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 I 
EDUCATIONAL 
i1EDICAL 
RELIGIOUS 
-------------------------------------------------------0.0 0.0 SUBTOTAL 11 100.0 
It ================-== •• -=== •• ===-====--== •• -= ••••• = •• === •• 
105 94.3 0.0 
I 
II 
Ii Ii 
o 
u 
o 
o 
TOTAL 
TABLE D-22 
D-39 
\ 
PRICE DEMAND RELATIONSHIP 
HOW MUCH LESS WOULD USE IF COST INCREASED 2S PCT 
IV CLASS AND aUBCLASS OF USERS 
QUESTION NO. 24 
REDUCED USAGE 
10 PCT 2S PCT SO PCT 
CLASS/SUBCLASS FREQ PCT peT PCT 
BUSINESS 
MANUF"CTURING 29 '9.0 27.' 3.4 
TRANSPORTfttTION :5 90.0 0.0 20.0 
UTILITIES 4 50.0 2:5.0 25.0 
RETAIL 5 60.0 40.0 0.0 
FINfttNCE 2 50.0 50.0 0.0 
PROFESSIONAL 4 100.0 0.0 0.0 
OTHER 11 54.5 45.5 0.0 
-------------------------------~-----------------------SUBTOTAL '0 ".7 29.3 5.0 
GOVERNMENT 
FEDERfttL 15 20.0 90.0 0.0 
STATE 12 83.3 16.7 0.0 
lOCAL 8 50.0 50.0 0.0 
-------------------------------------------------------SUBTOTAL 35 49.6 51.4 0.0 
INSTITUTIONS 
E!IUCAT I ONAl 6 50.0 50.0 0.0 
MEDICAL 4 15.0 25.0 0.0 
RE.LIGIOUS 1 100.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 11 63.6 36.4 0.0 
=================== •• = ••••••••• = •• = •••• = •••••••••••••••• 
TOTAL 106 60.4 
TABLE D-23 
36.8 2.8 
ORIGINAL PAGE • 
OF POOR QUALITY 
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D 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
PRICE D£M~HD REL~TIONSHIP 
HOW MUCH LESS WOULD USE IF COST INCRI~SED 50 PCT 
BY CLASS ~ND SU.CL~SS OF USERS 
QUESTION NO. 2S 
REDUCED US~GE 
10 PCT 25 PCT 50 PCT 
FREQ PCT PCT PCT 
28 35.7 50.0 14.3 TRANSPORTATION 6 33.3 50.0 16.7 UTILITIES 4 0.0 50.0 50.0 RETAIL 5 20.0 40.0 40.0 FINANCE 2 0.0 100.0 0.0 PROFESSIONAL 4 50.0 50.0 0.0 OTHER 11 18.2 54.5 27.3 
-------------------------~--------------------------.---SUBTOTAL 60 28.3 51.7 20.0 
GOVERNMENT 
FEDERAL 15 6.7 46.7 46.7 STATE 12 41.7 33.3 25.0 LOCAL 8 25.0 50.0 25.0 
-------------------------------------------------------SUBTOTAL 
INSTIT:UTIONS 
EDUCATIONAL 
H~DICAL 
RELIGIOUS 
6 
4 
1 
33.3 
50.0 
100.0 
33.3 
25.0 
0.0 
33.3 
25.0 
0.0 
-------------------------------------------------------SU8TOTAL 11 27.3 
======================================================== TOTAL 106 
ORIGINAL PAQ, II 
OF POoR QUAlITY 
TABLE D-24 
D-Ifl 
PERFOR"~NCE PRICE RELATIONSHIP 
EFFECT OF IMPROVING PERFORMANCE ON AMOUNT WILLING TO P~Y 
BY CLASS ~ND SUaCL~SS OF USERS 
QUESTION NO. 26 
WOULD YOU 8E WILLING TO PAY 
MORE IF PERFORMANCE IMPROVED 
CL~SS/SUBCL~SS 
BUSINESS 
MANUFACTURING 
TRANSrORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
YES NO 
FREQ PCT PCT 
61 23.0 77.0 
16 43.8 56.3 
12 66.7 33.3 
10 10.0 90.0 
15 40.0 60.0 
12 16.7 83.3 
18 22.2 77.8 
----------------------------------------------SUBTOTAL 
GOVERNMENT 
FEDER~L 
STATE 
LOCAL 
144 
21 
18 
17 
70.8 
71.4 
77.8 
82.4 
----------------------------------------------SUBTOTAL 56 23.2 76.9 
INSTITUTIONS 
EDUC~TIONAL 19 26.3 73.7 
"EDIC~L 9 44.4 55.6 
RELIGIOUS 6 33.3 66.7 
----------------------------------------------SUBTOTAL 34 67.6 
=== •••••••••••••• = ••••••••••••••••••••••••••••• 
TOTAL 234 
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PRICE PERFORMANCE RELATIONSHIP 
RE~SONS WOULD NOT p~y MORE IF PERFORM~E IMPROVED 
ty CL~SS ~ND 'UICL~S OF USERS 
QUESTION NO. 27 
RE~IONS REL~TED TO 
COST ~LRE~DY 
EFFECTIV LIMITED S~TIS 
NESS BUDGET F~CTORY 
CL~SS/SUBCL~SS FREQ PCT PCT PCT 
8USINESS 
M~NUF~CTURING 20 25.0 20.0 55.0 
TR~NSPORT~TIDN 6 16.7 50.0 33.3 
UTILITIES 1 0.0 0.0 100.0 
RET~lL 6 0.0 50.0 50.0 
FIN~NCE .. 0.0 0.0 100.0 
PROFESSJON~L .. 25.0 25.0 50.0 
OTHER 5 40.0 0.0 60.0 
--------------------~----------------------~~----------SU8TOT~L 46 19.6 23.9 56.5 
GOVERNMENT 
FEDER~L 10 20.0 60.0 20.0 
STATE 9 11.1 55.6 33.3 
LOC~L 13 15.4 69.2 15.4 
-------------------------------------------------------SUBTOTAL 
!NSTITUTIONS 
EDUCATI ONflL 
t1EDIC~L 
RELIGIOUS 
32 
8 
2 
4 
0.0 
0.0 
0.0 
87.5 
0.0 
0.0 
21.9 
12.5 
100.0 
100.0 
--------------------------------------------------------SU8TOTflL 14 0.0 50.0 50.0 
••••••••••••••••••••••••• = •••••••••••••••••• = ••••••••••• 
TOTflL 92 
TA8LE 1).26 
ORIGINAL PAGE •• 
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• 
PER'ORM~NCE INDEX D :II 
OUT~OE TIME PER YE~R 
IV CL~SS ~D SUBCLASS OF USERS [] QUESTION NO. 28 
HOURS/~V~IL~8ILITY(~V) LEVELS 11 1 HR 4 HR 8 HR 44 HR 
.,"' ~V .9'9S ~V .9990 ~V .9'50 fltV CL"SS/SUBCL~SS FREQ PCT PCT PCT PCT 
BUSINESS n 
"ANUF~CTURING 34 11.8 26.5 29.4 32.4 n TR~NSPORT"TION 9 11.1 44.4 ~1.1 33.3 UTILITIES 8 0.0 12.5 12.5 75.0 
RETAIL 2 0.0 50.0 0.0 50.0 
FINANCE 8 12.5 0.0 50.0 37.5 D PROFESSIONAL 3 0.0 33.3 33.3 33.3 ~ 
OTHER 6 0.0 U .. 7 83.3 0.0 
-~-~--~-------~-----~--------------~------~----------~--------~ D SUBTOTfltl 70 8.6 24.3 31.4 35.7 
GOVERNMEN( 0 FEDERAL 10 10.0 30.0 40.0 20.0 
ST~TE 2 0.0 SO.O 0.0 SO.O .... 
LOCAL it 16.7 16.7 33.3 33.3 I1 " ------------------------------~-~------------------------------- 1 SUBTOTAL 18 11.1 27.8 33.3 27.8 
INSTITUTIONS D 
-j EDUCATIONAL 11 9.1 0.0 63.6 27.3 
, 
MEDICAL S 0.0 60.0 0.0 40.0 [] P.ELIGIOUS 4 25.0 25.0 50.0 0.0 
----------------------------------------------------------------SUBTOTAL 20 10.0 20.0 45.0 25.0 11 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 108 9.3 24.1 34.3 32.4 
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PRICE PERFORHANCE RELATIONSHIP 
HOW "UCH K08£ WOULD PAY IF OUTAGE REDUCED FRO" 4 TO 1 HRS 
IY CLftSS AND SutCLASS OF USERS 
ACCEPT"8LE COST IHCREAS£ 
10 peT 2S PCT SO PCT 
CLASS/SU8CLASS FREQ peT PCT PCT 
8USINESS 
"ANUFACTURING 1 100.0 0.0 0.0 
TRANSPORTATION 4 100.0 0.0 0.0 
UTILITIES 0 0.0 0.0 0.0 
RETAIL 0 0.0 0.0 0.0 
FINftNCE 0 0.0 0.0 0.0 
PROFESSIONAL 0 0.0 0.0 0.0 
OTHER 1 100.0 0.0 0.0 
------------~---------~~-~~~-~~-~~----~~---------------SU8TOTAL 
GOVERN"ENT 
FEDERAL 
ST"TE 
LOCAL 
o 
1 
1 
100.0 
0.0 
100.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------~---~-~------------------------------SUEcTOT"L 2 100.0 0.0 0.0 
INSTITJTIONS 
EDUC"TION"L 0 0.0 0.0 0.0 
ttEDICAL 1 100.0 0.0 0.0 
RELIGIOUS 1 100.0 0.0 ~.o 
----------------~---~----------------------------------SUEcTOTAL 
TOTAL 
2 100.0 
10 100.C 
ORrGINAl PAGE " 
Of POOR QUALITY 
TABLED-a 
0-" 
0.0 0.0 
0.0 0.0 
PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH "ORE WOULD PAY IF OUTAGE REDUCED FRO" 8 TO 4 HRS 
IY CLASS AND SUBCLASS OF USERS 
CLASS/SUBCLASS 
BUSINESS 
""NUF"CTURING 
TRANSPORTATION 
UTILITIES 
~l~~~~E 
PROFESSIONAL 
OTHER 
ACCEPTABLE COST INCREASE 
10 PCT 25 PCT 50 PCT 
FREQ PCT PCT PCT 
3 100.0 0.0 0.0 
0 0.0 0.0 0.0 
1 100.0 0.0 0.0 
0 0.0 0.0 0.0 
3 100.0 0.0 0.0 
0 0.0 0.0 0.0 
1 100.0 0.0 0.0 
-------------~~------------------~---~--~--------------SUBTOTAL 
GOVERNMENT 
F'EDER"L 
STATE 
LOCAL 
8 
1 
o 
1 
100.0 
100.0 
0.0 
iOO.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-------------------------------------.. -~------------~-~ SUBTOTAL 
INSTITUTIONS 
EIIUCATIONltL 
MEIIICltL 
RELIGIOUS 
2 
3 
o 
1 
100.0 
100.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-------------------------------------------------------SUBTOTAL 100.0 0.0 0.0 
====== ••• ==.= •••••••••• = ••••••• = ••••••• =.== •••••••••• = •• 
TOTAL 14 100.0 
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PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH HORE WOULD PAY IF OUTAGE REDUCED FROM 8 TO 1 HRS 
BY CLASS AND SUBCLASS OF USERS 
I\CCEPTI\BLE COST INCREASE 
10 PCT 2S peT 50 peT CLASS/SUBCLASS FREO PCT PCT peT 
BUSINESS 
HI\NU,I\CTURING 3 100.0 0.0 0.0 TRANSPORTATION 0 0.0 0.0 0.0 UTILITIES 1 100.0 0.0 0.0 RETAIL 0 0.0 0.0 0.0 , FINANCE 3 66.7 33.3 0.0 PROFESSIONAL 0 0.0 0.0 0.0 OTHER 1 100.0 0.0 0.0 
--~------~---------~--------~-----~--------------------SUBTOTAL 8 87.5 12.5 0.0 
GOVERNMENT 
FEIIERAL 1 100.0 0.0 0.0 STATE 0 0.0 0.0 0.0 LOCAL 1 100.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 2 100.0 0.0 0.0 
INSTITUTIONS 
EDUCATIONAL 3 100.0 0.0 0.0 MEtlICAL 0 0.0 0.0 0.0 RELIGIOUS 1 100.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 4 100.0 0.0 0.0 
=.&==cc===&===&=.= ••• ==== ••••• ===.~========;== ••• ====.a_ 
TOTI\L 14 92.9 7.1 0.0 
TABLE D-lO 
PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH MORE WOULD PAY IF OUTAGE REDUCED FROM 44 TO e HRS 
. BY CLASS AND SUBCLASS OF USERS 
CL ... SS/SU8CLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
~ROFESSIONAL 
OTHER 
ACCEPTABLE COST INCREASE 
10 PCT 25 PCT 50 PCT 
FREQ PCT PCT PCT 
1 100.0 0.0 0.0 
1 100.0 0.0 0.0 
5 100.0 0.0 0.0 
0 0.0 0.0 0.0 
0 0.0 0.0 0.0 
1 100.0 0.0 0.0 
0 0.0 0.0 0.0 
~-----~------~-~-~~---------~--------------------------SUBTOTAL 
GOVERNMENT 
FEIIERAL 
STATE 
LOCAL 
8 
o 
1 
o 
100.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
----------~~---~--------------~~----------------~------SUBTOl'AL 
INSTITUTIONS 
EltUCATIONAL 
MEIIICAl 
RELIGIOUS 
1 
o 
1 
o 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-------------------------------------------------------SUBTOTAL 1 
TOTAL 10 
0.0 
90.0 
TABLE 0.31 
100.0 0.0 
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PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH "ORE WOULD PAY IF OUTAGE REDUCED FRO" 44 TO 4 HRS 
8Y CLASS AND SU8CLASS OF USERS 
ACCEPTABLE COST INCREASE 
10 PCT 25 PCT 50 PCT CLASS/SUBCLASS FREQ PCT PCT PCT 
BUSINESS 
f1AHUFACTURING 1 100.0 0.0 0.0 TRANSPORTI\TION 1 10~.0 0.0 0.0 UTILITIES 5 100.0 0.0 0.0 RETAIL 0 0.0 0.0 0.0 FINANCE 0 0.0 0.0 0.0 PROFESSIONAL 0 0.0 0.0 0.0 OTHER 0 0.0 0.0 0.0 -----------------------------------------~------------SUBTOTAL 7 100.0 0.0 0.0 
GOVERNf1ENT 
FEDERAL 0 0.0 0.0 0.0 STI\TE 1 100.0 0.0 0.0 LOCAL 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 1 100.0 0.0 0.0 
INSTITUTIONS 
EDUCATIONAL 0 0.0 0.0 0.0 MEDICAL 1 0.0 100.0 0.0 RELIGIOUS 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 1 0.0 100.0 0.0 
============================~=====================:===== TOTAL 9 88.9 0.0 
TABLE 0-32 
~-~ _ - '5. _ 
~- - - ~'-'---'-"-
PRICE PERFORH~NCE REl~TIONSHIP 
HOW MUCH MORE WOULD P~Y IF OUT~GE REDUCED FROM 44 TO 1 HRS 
BY Cl~SS ~ND SUBCL~SS OF USERS 
~CCEPT~BLE COST INCRE~SE 
10 PCT 25 PCT SO PCT 
CLASS/SUBCL~SS FREQ PCT PCT peT 
BUSINESS 
HANUF~CTURING 1 100.0 0.0 0.0 
TR~NSPORT"'TION 1 100.0 0.0 0.0 
UTILITIES 5 80.0 20.0 0.0 
RETAIL 0 0.0 0.0 0.0 
FINANCE 0 0.0 0.0 0.0 
PROFESSIONAL 0 0.0 0.0 0.0 
OTHER 0 0.0 0.0 0.0 
-------------------------------------------------------
SUBTOTAL 7 85.7 14.3 0.0 
GOVERNMENT 
FEDERAL 0 0.0 0.0 0.0 
STATE 1 100.0 0.0 0.0 
:"OCAL 0 0.0 0.0 0.0 
-------------------------------------------------------
SUBTOTAL 1 100.0 0.0 0.0 
INSTITUTIONS 
ErIUCI\TIONI\L 0 0.0 0.0 0.0 
MEDICAL 1 0.0 100.0 0.0 
RELIGIOUS 0 0.0 0.0 0.0 
-------------------------------------------------------
SUBTOTAL 1 0.0 100.0 0.0 
======================================================== 
TOTAL 9 77.8 
TABLE 0-33 
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PlRFORMNCE PRICE REL~TIONSHIP 
EFFECT OF REDUc-tNG NRP'ORtWICI ON MtOUNT tlILLING TO pt\y 
aT CL~SS "NO SOBOl"ss OF USERS 
CL~SS/SUBCL~SS 
BUSINESS 
"ANUFI\CTURING 
TRI\HSPORTATION 
UTILITIES 
RETI\IL 
FINANCE 
PROFESSIONAL 
OTHER 
QUESTION NO. 33 
WOULD YOU ~CCEPT ~ LOWER LEVEL 
OF PERF~E IF COSTS WERE REDUCED 
YES NO 
FREG PCT PCT 
55 12.7 87.3 
17 5.9 94.1 
11 0.0 100.0 
11 0.0 100.0 
14 28.6 71.4 
11 0.0 100.0 
16 0.0 100.0 
-----------------------~----------------------SUBTOTAL 
GOVERNttENT 
FEIIERAL 
STATE 
LOCAL 
IJS 
20 
18 
16 
91.1 
90.0 
94.4 
93.8 
--------------------------------------~~------SUEcTOTAL 54 7.4 92.6 
INSTITUTIONS 
EDUCATIONAL 17 0.0 100.0 I1EDICI\L 7 28.6 71.4 RELIGIOUS 7 14.3 85.7 
----------------------------------------------SUBTOTAL 31 90.3 
===-=====:===:=====.=_ ••• _-_ •••• _= ••••••• __ ••• = 
TOTAL 220 
TABLE D-JIt 
PRICE P'ERFORttANCE RELATIONSHIP 
REASONS WOULD NOT ACCEPT LOWER P'£RFORY.o\fJCE IF COSTS REDUCED 
BY CLASS MD SUBCLASS OF USERS 
QUESTION NO. 34 
REASONS RELATED TO 
CURRENT COST 
IS EFFECTI" 
HINIML NESS OTHER 
CLASS/SUBCLASS FREG PCT PCT PCT 
BUSINESS 
HMUFACTURING 1.1 100.0 0.0 
TRMSPORTATION ., IS.' 14.3 
UTILITIES , • 50.0 50.0 RETAIL 4 100.0 0.0 
FIMMe£ 5 60.0 40.0 
PROFESSIONAL ., 100.0 0.0 
OTHER ., 57.1 42.9 
-------------------------------------------~--SU8TOTM. 50 1/a.0 14.0 
GOV£RHttENT 
FEDERM. 8 100.0 0.0 
STATE 12 91.7 8.3 
LOCM. 10 100.0 0.0 
------------ ... ----------------------------------SUBTOTAL 30 96.7 3.3 
INSTITUTIONS 
EDUCATIONAL 9 88.9 11.1 
ttEDICAL 3 100.0 0.0 
RELIGIOUS 3 100.0 0.0 
SUBTOTAL 15 
= •••• =============.=== ..................... = ••• 
TOTAL 95 90.5 
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PRICE P£RFOR"~NCE REL~TIONSHIP 
HOW KUCH LESS EXPECT TO PAY IF OUTAGE INCREASED FROK 1 TO 4 HRS 
tv CLASS ~ND' SUBCLASS OF USERS 
EXPECTED COST REDUCTION 
10 PCT 25 PCT 50 PCT 
CL"SS/SUBCL~SS FREQ PCT PCT PCT 
BUSINESS 
MHUFACTURING 0 0.0 0.0 0.0 
TRANSPORTATION 0 0.0 0.0 0.0 
UTILITIES 0 0.0 0.0 0.0 
RETAIL 0 0.0 0.0 0.0 
FINANCE 0 0.0 0.0 0.0 
PROFESSIONAL 0 0.0 0.0 0.0 
OTHER 0 0.0 0.0 0.0 
-------------------------------------------------------
SUBTOTAL 0 0.0 0.0 0.0 
GOVERNMENT 
FEDERAL 0 0.0 0.0 0.0 
STATE 0 0.0 0.0 0.0 
LOCAL 0 0.0 0.0 0.0 
-------------------------------------------------------
SUBTOTAL 0 0.0 0.0 0.0 
INSTITUTIONS 
EDUCATIONAL 0 0.0 0.0 0.0 
MEDICAL 0 0.0 0.0 0.0 
RELIG10US 1 0.0 100.0 0.0 
-------------------------------------------------------
SUBTOTAL 1 0.0 100.0 0.0 
======================================================== 
TOTAL 1 0.0 100.0 0.0 
TABLE 0-" 
PRICE PERFORMANCE RELATIONSHIP n 
HOW MUCH LEsa EXPECT TO PAY IF OUTAGE INCREASED FROM 1 TO B HRS I 
BY CLASS AND SU8CLASS OF USERS 
EXPECTED COST REDUCTION 
10 PCT 2S PCT SO PCT 
CLASS/SUBCLASS FREQ PCT PCT peT 
BUSINESS 
MANUFACTUkINO 0 0.0 0.0 
0.0 
TRANSPORTATION 0 0.0 0.0 
0.0 
UTILITIES 0 0.0 0.0 
0.0 
RETAIL 0 0.0 
0.0 0.0 
FINANCE 0 0.0 0.0 
0.0 
PROFESSIONAL 0 0.0 0.0 
0.0 
0 0.0 0.0 0.0 OTHER --~---------------------~------------------------------0.0 0.0 0.0 SUBTOTAL 0 
GOVERNMENT 
FEDERAL 0 0.0 
0.0 0.0 
STATE 0 0.0 
0.0 o I) 
0 0.0 0.0 0.0 LOCAL 
-------------------------------------------------------0.0 0.0 0.0 SUBTOTftl 0 
INSTITUTIONS 
EDUCftTIONAL 0 0.0 0.0 
0.0 
HEralCAl 0 0.0 0.0 
0.0 
1 0.0 100.0 0.0 RELIGIOUS 
-------------------------------------------------------0.0 100.0 0.0 SUBiOTAL 1 
:cc=:::=:=:::::::=:===::=::=::=:=======::::::=:=::=:::== 
1 0.0 100.0 0.0 TOTAL 
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PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH LESS EXPECT TO PAY IF OUTAGE INCREASED FROM 1 TO 44 HRS 
BY CLASS AND SUBCLASS OF USERS 
EXPECTED COST REIIUCTION 
10 PCT 25 PCT SO PCT CLASS/SUBCLASS FREQ PCT PCT F'CT 
BUSINESS 
MANUFACTURING 0 0.0 0.0 0.0 TRANSF'ORTAT I ON 0 0.0 0.0 0.0 UTILITIES 0 0.0 0.0 0.0 RETAIL 0 0.0 0.0 0.0 FINANCE 0 0.0 0.0 0.0 PROFESSIONAL 0 0.0 0.0 0.0 OTHER 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 0 0.0 0.0 0.0 
GOVERNMENT 
FEDERAL 0 0.0 0.0 0.0 STATE 0 0.0 0.0 0.0 LOCAL 0 0.0 0.0 0.0 
-------------------------~-----------------------------SUBTOTAL 0 0.0 0.0 0.0 
INSTITUTIONS 
EDUCATIONAL 0 0.0 0.0 0.0 MEllICAL 0 0.0 0.0 0.0 RELIGIOUS 1 0.0 100.0 0.0 
-------------------------------------------------------SUBTOTAL 1 0.0 100.0 0.0 
TABLE 0-38 
PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH LESS EXPECT TO PAY IF OUTAGE INCREASED FROM 4 TO 8 HRS 
BY CLASS AND SUBCLASS OF USERS 
EXPECTED COST RE[IUCTION 
10 FtCT 25 F'CT 50 PCT 
CLASS/SUFCLASS FREQ PCT PCT PCT 
FUSINESS 
MANUFACTURING 1 100.0 0.0 0.0 TRANSPORTATION 0 0.0 0.0 0.0 
UTILITIES 0 0.0 0.0 0.0 
RETAIL 0 0.0 0.0 0.0 
FINANCE 0 0.0 0.0 0.0 
PROFESS IONftL 0 0.0 0.0 0.0 
OTHER 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 1 100.0 0.0 0.0 
GOVERNMENT 
FEIIERAL 0 0.0 0.0 0.0 
STATE 0 0.0 0.0 0.0 
LOCAL 0 0.0 0.0 0.0 
---------------------~---------------------------------SUFTOTAL 0 ().O 0.0 0.0 
INSTITUTIONS 
EnUCATIONAL 0 0.0 0.0 0.0 
MEDICAL 0 0.0 0.0 0.0 
RELIGIOUS 0 0.0 0.0 0.0 
-------------------------------------------------------SlIBTOTAL o 0.0 0.0 0.0 
~======================================================= 
TOTAL 1 100.0 0.0 
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PRICE PERFORMANCE RELATIONSHIP 
HOW MUCH LESS EXPECT TO PAY IF OUTAGE INCREASED FROM 4 TO 44 HRS 
BY CLASS AND SUBCLASS OF USERS 
EXPECTEI, COST REDUCTION 10 F'eT 25 PCT 50 PCT CLASS/SUBCLASS FREQ peT PCT PCT 
BUSINESS 
MANUFACTURING 1 0.0 100.0 0.0 TRANSPORTATION 0 0.0 0.0 0.0 UTILITIES 0 0.0 0.0 0.0 RETAIL 0 0.0 0.0 0.0 FINANCE 0 0.0 0.0 0.0 F'ROFESS I ONAl 0 0.0 0.0 0.0 OT~ER 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTjIIL 1 0.0 100.0 0.0 
GOVERNMENT 
FErtERAl 0 0.0 0.0 0.0 STATE 0 0.0 0.0 0.0 LOCAL 0 0.0 0.0 0.0 -------------------------~-----------------------------SLIBTOTAl 0 0.0 0.0 0.0 
INSTITUTIONS 
Er'UCATIONAL 0 0.0 0.0 0.0 MEIIICAL 0 0.0 0.0 0.0 RELIGIOUS 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL o 0.0 0.0 0.0 
~===~~================================================== TOTAL 1 0.0 
ORIGINAL PAGE II 
OF POoR QUALITY 
TABLE D-IfO 
100.0 0.0 
PRICE PERFORMANCE REL~TIONSHIP 
HOW MUCH LESS EXPECT TO P~Y IF OUTAGE INCREASED FROM B TO 44 HRS 
8Y CLASS AND SUBCLASS OF USERS 
EXPECTED COST REDUCTION 
10 PCT 25 PCT 50 PCT 
CLASS/SUBCLASS FRED PCT PCT peT 
BUSINESS 
MANUFACTURING 0 0.0 0.0 0.0 
TRANSPORTATION 0 0.0 0.0 0.0 
UTILITIES 0 0.0 0.0 0.0 
RETAIL 0 0.0 0.0 0.0 
FINANCE 0 0.0 0.0 0.0 
PROFESSIONAL 0 0.0 0.0 0.0 
OTHER 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 0 0.0 0.0 0.0 
GOVERNMENT 
FEIIERAL 0 0.0 0.0 0.0 
STATE 0 0.0 0.0 0.0 
LOCAL 1 100.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 1 100.0 0.0 0.0 
INSTITUTIONS 
EIIUCATIONAl 0 0.0 0.0 0.0 
MEIJleAl 0 0.0 0.0 0.0 
RELIGIOUS 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL o 0.0 0.0 0.0 
==c=====c=:===:=============_.===================::====. 
TOTAL 1 100.0 0.0 0.0 
TABLE 0-111 
0-,' 
I] ~ 
f1 .0 
f1 il, 
n 
n 
Il 
n 
n, • 
n= 1~ 
DISTRI8UTION OF TR~FFIC : I BY DIST~NCE 
DOLL~RS IN 1000'S 
I 
" 
NUMBER OF USERS FOR WHICH TR~FFIC ~ND DIST~NCE INFO ~V~IL~BLE: 194 
TOTAL COMMUNIC~TION ['OLLARS FOR THESE USERS: 4068888 
TOTAL COHMUNIC~TION DOLL~RS FOR MAJOR ROUTES OF THESE USERS: 1711026.77 
J 
TOTAL NUMBER OF THESE MAJOR ROUTES: 861 j 
I ' .140 J 41 - 150 
151 - 500 
r --1- 501 - 1000 1001 - 2100 
>2300 
,-j 
II 
I: 
11 
I 
I 
I 
I ! 
r-' 
r-
f: 
,-
PCT [lIST ['OLLARS 
7.32 
15.10 
27.53 
22.07 
16.38 
11.61 
ORIGINAL PAGE • 
OF POOR QUAU1Y. 
TABLE .,...2 
PCT ROUTES 
8.23 
10.31 
27.67 
16.68 
26.58 
10.53 
~. 
USE OF CPS 
[] 
CURENT F~STEST CH~NNEL D~T~ A~TE ~ 
BY CL~S8 AND SU8CL~SS OF USERS D QUESTION NO. 4S 
D~T~ A~TES CIPS) [I .12.41< 4.81< 9.61( ~61( 1.S" 6.3" 
CL~SS/SUJCL~SS Fr.EQ PCT PCT PCT PCT PCT peT 
BUSINESS" tl 
"~NUF~CTURING 61 8.2 9.8 S2.S 26.2 3.3 0.0 
TR~NSPORTATION 16 2~.0 0.0 S6.3 12.5 6.3 0.0 [1 UTILITIES 11 9.1 27.3 63.6 0.0 0.0 0.0 RETAIL 10 0.0 0.0 80.0 20.0 0.0 0.0 
FINANCE 1S 13.3 13.3 26.7 33.3 13.3 0.0 
PROFESSION~L 10 10.0 0.0 60.0 10.0 10.0 10.0 [j OTHER 13 7.7 IS.4 61.S IS.4 0.0 0.0 
---~----------~~-------------------------~-~-------------~-~--------------~ SU8TOT~L 136 10.3 9.6 S4.4 20.6 4.4 0.7 [] 
GOVERN"ENT 
FEIIER~L 20 1~.0 3S.0 3S.0 10.0 S.O 0.0 Il STATE 19 IS.8 21.1 42.1 21.1 0.0 0.0 
LOCIIL 13 7.7 23.1 69.2 0.0 0.0 0.0 
------~-------------------~-----------------------~---------------------~-- n ,.. SU£4TOTIIL 52 13.S 26.9 46.2 11.5 1.9 0.0 IJ 
INSTITUTIONS D E!IUCATIONAL 19 15.8 15.8 63.2 0.0 5.3 0.0 - , 
MEDICAL 9 33.3 11.1 55.6 0.0 0.0 0.0 
RELIGIOUS S 40.0 0.0 60.0 0.0 0.0 0.0 [] -------------------~----------~---------~----------------------------------SU8TOTAL 33 24.2 12.1 60.6 0.0 3.0 0.0 
......... ~ ................•..............................................•.. D TOTAL 221 13.1 14.0 53.4 1S.4 3.6 O.S ? 
. 
IJ i 
ORIQIIAL pAGE • IJ 
• OFpOORQUAIJ'IY ~ [] J ,-"~ I~ 
[J 'I 
TABLE 0..3 
I 
'I 
I 
I 
I 
I 
I 
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n 
[1 
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[J 
:= ~ = .:.~ 
USE OF' CPS 
SUIT~8ILITY ~ F~!LITIES FDA 10 'T E~RTH ST~TION 
IY CLASS AND SUBCLAS. OF USERS 
QUESTION NO. .6 
NU"BER SUITABLE 
~L SO", NONE 
CLASS/SUBCLASS FREG PCT PCT PCT 
BUSINESS 
MNUFACTURING S9 67.8 :S •• 6.8 
TRANSPORTATION l' 37.S 62.5 0.0 UTILITtES 13 92.3 7.7 0.0 
RETAIL 12 S8.3 .1.7 0.0 
FINANCE IS 33.3 '6.7 0.0 
PROFESSION~L 13 S3.8 23.1 23.1 
OTHER 17 58.8 17.6 23.S 
-~~---~-~~-~-~~~~~~-~~~-----~--------------------------SUBTOTAL 1.S 60.0 32.4 7.6 
GOVERN"ENT 
FEDERAL 23 52.2 26.1 21.7 
ST~TE 17 .7.1 52.9 0.0 
LOCAL 17 88.2 11.8 0.0 
-~~~---~---~----~------------------------------------~-SUBTOTAL 57 61.4 29.8 8.8 
INSTITUTIONS 
EDUCATIONAL 18 61.1 27.8 11.1 
"EDIC~L 9 S5.6 11.1 33.3 
RELIGIOUS 7 71.4 28.6 0.0 
--~~---~-----~---~-~-~-~~------------------------------SU8TOT~L 34 61.8 23.S 14.7 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 236 60.6 30.S 
ORIGINAL PAGE If 
OF POOR QUAUl'V 
T ABLE !)..If" 
0-61 
8.9 
~ 
----------------___ ._~ __________________ r ___ ... g 
-
CLASS/SUBCLASS 
,BUSINESS 
"ANUFItCTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESS~ONAL 
OTHER 
USE OF CPS 
CURRENTLY USING CPS SERVICES 
BY CLItSS AND SUBCLASS OF USERS 
QUESTION NO. 47 
USING CPS 
YES NO 
FRED PCT PCT 
S6 14.3 8S.7 
16 2S.0 1S.0 
13 7.7 92.3 
10 0.0 100.0 
14 14.3 8S.7 
10 :!o.o 80.0 
lS 26.7 73.3 ..... --_ .... ______ .:'J ... __ .. __ .. _________ .. ___ ~ ________ .. __ 
SU8TOTAL 134 lS.7 84.3 
GOVERNMENT 
FEDERItL 20 0.0 100.0 
STATE 20 S.O 9S.0 LOCAL 17 0.0 100.0 
------------~------~----~----------~-~--------SUBTOTAL 57 1.8 99.2 
INSTITUTIONS 
EIIUCATIONItL 14 7.1 92.9 HEDICItL 7 14.3 8S.7 
RELIGIOUS 7 14.3 8S.7 
--------~~-----~----------------~-------------SU8iOTAL 28 10.7 89.3 
••••••••••••••••••••••••••••••••••••••••••••••• TOrjltL 219 11.4 88.6 
ORIGINAL PAGI II 
OF POOR QUALITY 
TABLE .,.., 
0-62 
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il 
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CLASS/SUBCLASS 
BUSINESS 
MNUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
USE OF CPS 
PROVIDER OF CPS SeRVICES 
IY CLASS AND SU8CLASS OF USERS 
QUESTION NO. ~8 
PROVIDEr( 
SBS AMSAT 
FREQ PCT PCT 
7 57.1 42.9 
.. 75.0 25.0 
1 100.0 0.0 
0 0.0 0.0 
1 100.0 0.0 
2 0.0 100.0 
~ 75.0 25.0 
------------------------~---------------------
SUBTOTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
19 
o 
1 
o 
0.0 
100.0 
0.0 
36.8 
0.0 
0.0 
0.0 
----------------------------------------------
SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEDICAL 
RELIGIOUS 
1 
o 
o 
1 
100.0 
·:).0 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
----------------------------------------------SUBTOTAL 1 0.0 100.0 
=.= ••• =.= •• =.========= •••••••••••••••••• = ...... 
38.1 TOT"L 21 
ORIGINAl PAGE II 
OF. POOR QUAlm 
TABLE D.1f6 
0-63 
CL.ASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTIL.ITIES 
RET~IL 
FINANCE 
PROFESSIONAL 
OTHER 
USE OF CPS 
DOLLAR S"VINGS ItS " RESULT OF USE 
tY CLI\SS ""0 SUBCLe\SS OF USERS 
QUESTION NO. 49 
SNJED DOLLARS 
YES NO 
FREQ PCT PCT 
8 100.0 0.0 
4 75.0 25.0 
1 100.0 0.0 
1 100.0 0.0 
1 100.0 0.0 
2 100.0 0.0 
3 66.7 33.3 
----------------------------------------------SUBTOTAL 20 90.0 10.0 
GOVERNMENT 
FEDERAL 0 0.0 0.0 
STATE 1 100.0 0.0 
LOCAL 0 0.0 0.0 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
i1EDICAL 
REL.IGIOUS 
1 
o 
1 
1 
100.0 
0.0 
0.0 
100.0 
0.0 
0.0 
100.0 
0.0 
----------------------------------------------SUBTOTAL 2 50.0 50.0 
==================.========== ... == •••••••• = •••• 
TOTAL 23 13.0 
TA8LE D-If1 
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DI • 
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I 
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I 
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I 
I 
I 
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D 
o 
o 
CLltSS/SUBCLASS 
BUSINESS 
MltNUF"CTURING 
TRAMSPORT"TION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
USE OF CPS 
lETTER IEAYtel "lIS " RESULT OF UH 
BY CLASS MIr SUlCLI\S-S OF USERS 
QUESTION NO. 51 
BETTER SERVICE 
YES NO 
FREQ PeT PCT 
9 87.5 12.5 
3 66.7 33.3 
0 0.0 0.0 
1 100.0 0.0 
2 100.0 0.0 
2 50.0 50.0 
2 50.0 50.0 
--~-------------------------~----~--~~--------SUBTOT"L 
GOVERNttENT 
FEDERAL 
STI\TE 
LOCAL 
SUBTOTAL 
INSTITUTIONS 
EDUCATIONitL 
MEDICAL 
RELIGIOUS 
18 
o 
1 
o 
1 
0 
1 
0 
77.8 
0.0 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
0.0 
100.0 
0.0 
100.0 
0.0 
0.0 
0.0 
-----------------------------~----------------SUBTOTAL 1 
TOTAL 20 
100.0 0.0 
75.0 25.0 
ORIGINAL PAGE • 
OF POOR QUALITY 
TAlLE.,..... 
CLASS/SU8CLASS 
BUSINESS 
"ANUF~CTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
USE OF CPS 
BETTER PRODUCTIVITY AS A RESULT OF USE 
BY CLASS AN' IUBCLAIS CW USERS 
QUESTION NO. S3 
alTTER PRODUCTIVITY 
YES NO 
FREQ PCT PCT 
8 
4 
o 
1 
2 
2 
2 
75.0 
50.0 
0.0 
100.0 
100.0 
50.0 
50.0 
25.0 
50.0 
0.0 
0.0 
0.0 
50.0 
50.0 
-~--------------~------------------------~----SUBTOTAL 
GOVERN"ENT 
FEDERAL 
STATE 
LOCAL 
19 
o 
1 
o 
68.4 
0.0 
0.0 
0.0 
0.0 
100.0 
0.0 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
~EIIICAL 
RELIGIOUS 
1 
o 
1 
o 
0.0 
0.0 
100.0 
0.0 
100.0 
0.0 
0.0 
0.0 
----------------------------------------------SUBTOTAL 1 100.0 0.0 
============================= ••••••• = •••• = ••••• 
TOTAL 21 33.3 
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TABLE D-IJ9 
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FEATURES IHfl,.UllCINI UII Of CPS 
'LOW casT 
BY CLASS I\MD" 8UlCLMI OF USERS 
QUESTION' NO. ss 
ItWORTftMCE 
VERY +-~-~~~--~~~----~~---~~----~-.NOT 
1 2 3 4 5 
CLa\SS/SUBCLa\SS FR£Q PCT PCT PCT PCT PCT 
IUS I NESS 
ttMU,,.CTURlNO 62 72.' 21.0 '.5 0.0 '0.0 
TRANSPORTftTION 15 73.3 2'.7 0.0 0.0 0.0 
UTILITIES 13 69.2 30.8 0.0 0.0 0.0 
RETa\IL 12 S8.3 33.3 8.3 0.0 0.4 
FINMCE 14 57.1 42.9 0.0 0.0 0.0 
PROFESS I ONa\L 11 81.8 9.1 9.1 0.0 0.0 
OTHER 17 47.1 29.4 23.5 0.0 0.0 
---~~----------------~--~---~-------~-~---~---~---------------------~~~-SU8TOTa\L 144 67.4 25.7 6.9 0.0 0.0 
GOVERMftENT 
FEBERa\L 22 90.9 9.1 0.0 0.0 0.0 
STftTE 19 100.0 0.0 0.0 0.0 0.0 
LOCa\L 16 81.3 18.8 0.0 0.0 0.0 
----~-------------------------~------------------------------------------SUBTOTftL 57 91.2 8.8 0.0 0.0 0.0 
INSTITUTIONS 
EDUCATI ONftL 1° 63.2 21.1 5.3 10.5 0.0 
HEDICftL 8 75.0 25.0 0.0 0.0 0.0 
RELIGIOUS 7 57.1 42.9 0.0 0.0 0.0 
----------------------------------------------------------------~------~~ SUBTOTftL 34 64.7 26.5 2.9 5.9 0.0 
••••••• == ......................................... = ....................... 
TOTftL 235 72.8 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0--'0 
~'7 
0.0 
FEATURES INFLUENCING USI OF CPS 
RELIltllLITY (itT LEltST • NOW) 
BV CLASS AND SUBCLASS OF USERS 
QUESTION NO. s. 
I"PORT~NCE 
VERY 4-~-~---------~~---------------~NOT 
1 2 3 4 5 
CLASS/SU.CL~8S FREO PCT peT PCT PCT PCT 
BUSINESS 
I1t\MUFACTURIHG 62 12.6 19.4 4.8 3.2 0.0 
TRMSPORT~TION 15 80.0 20.0 0.0 0.0 0.0 
UTILITIES 13 61.5 38.5 0.0 0.0 0.0 
RETAIL 12 66.1 25.0 0.0 8.3 0.0 
FIIMMCE 14 71.4 14.3 14.3 0.0 0.0 
PROFeSSIONAL 11 81.8 9.1 9.1 0.0 0.0 
OTHtR 11 82.4 5.9 5.9 5.9 0.0 
---~~~----------------------~----~-----------~---------------------------SUBTOT~l 144 13.6 18.8 4.9 2.8 0.0 
GOUERNttENT 
FEDERAL 22 81.8 13.6 4.5 0.0 0.0 
STATE 19 68.4 26.3 5.3 0.0 0.0 
LOCAL 15 86.7 13.3 0.0 0.0 0.0 
-------------------------------------------------------------------------SUBTOTAL 56 78.6 17.9 3.6 0.0 0.0 
INSTITUTIONS 
EDUCATIONAL 19 84.2 10.5 0.0 5.3 0.0 
MEDICAL 8 62.5 25.0 12.5 0.0 0.0 
RELIGIOUS 7 85.7 14.3 0.0 0.0 0.0 
-------------------------------------------------------------------------SUBTOTAL 34 79.4 14.7 2.9 2.9 0.0 
=== .............. _ ••••••••••• =_ •••••••••••••••••••• -••••••••• ==-_ ••••••••• 
TOTAL 234 75.6 17.9 4.3 
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FE~TUREI INFlUENCING USE OF CPS 
HIGH D~TA TRANSMISSION SPEEDS 
IY ClASS ~ND SU8CLAI8 OF USERS 
QUESTION NO. 57 
IMPORTANCE 
VERY .-~---~--~----------------~~~-~.NOT 
1 2 3 4 5 
CLASS/SUBCLASS FREQ PCT PCT PCT PCT PCT 
BUSINESS 
MANUFACTURING 60 16.7 31.7 35.0 10.0 iu7 
TRANSPORTATION 15 13.3 26.7 46.7 6.7 6.7 
UTILITIES 13 0.0 46.2 23.1 23.1 7.7 
RETAIL 12 0.0 25.0 33.3 33.3 8.3 
FINANCE !.3 30.8 15.4 30.8 23.1 0.0 
PROFESSIONAL 11 9.1 54.5 36.4 0.0 0.0 
OTHER 17 5.9 35.3 35.3 11.8 11.8 
-------------------------------~----~--------------------------------~---SUBTOTAL 141 12.8 32.6 34.8 13.5 6.4 
GOVERNMENT 
FEDERAL 20 20.0 10.0 40.0 25.0 5.0 
STATE 19 10.5 31.6 42.1 15.8 0.0 
LOCAL 13 7.7 46.2 23.1 7.7 15.4 
---------------------------------------------------------~---------------SUBTOTAL 52 13.5 26.9 36.5 17.3 5.8 
INSTITUTIONS 
EDUCATIONAL 19 15.8 36.8 26.3 21.1 0.0 
"EDICAL 8 0.0 50.0 12.5 37.5 0.0 
RELIGIOUS 7 0.0 0.0 42.9 28.6 29.6 
-----------------------------------------------------------~-------------SUBTOTAL 34 8.8 32.4 26.5 26.5 ~.9 
= ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 227 12.3 31.3 
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0.6' 
33.9 16.3 6.2 
;; 
FEATURES INFLUENCING USE OF CPS 
VIDEO CONFEAENCING CAPABILITY 
BY CLASS AND SU8CLASS OF USERS 
QUESTION NO. SS 
IMPORTANCE 
VERY ~-------~---~---~--------------~NOT 1 2 3 4 5 
CLASS/SUBCLASS FREQ PCT PCT PCT per PCT 
BUSINESS 
MANUFACTURING 61 6.6 16.4 32.8 21.9 16.4 
TRANSPORTATION 15 0.0 0.0 13.3 53.3 33.3 
UTILITIES 12 0.0 0.0 8.3 66.1 25.0 
RETAIL 12 S.3 16.1 33.3 8.3 33.3 
FINANCE 13 0.0 7.7 30.8 46.2 15.4 
PROFESSIONAL 11 0.0 9.1 36.4 4S.5 9.1 
OTHER 11 5.9 17.6 23.5 35.3 17.6 
-~~--------~-------------------------------------------------------------SUBTOTAL 141 4.3 12.1 21.7 36.2 19.9 
GOVERNMENT 
FEDERAL 21 0.0 4.8 23.8 33.3 38.1 
STATE 1'~ 10.5 15.8 26.3 21.1 26.3 
LOCAL 1S 0.0 13.3 33.3 13.3 40.0 
----------------------------~--------------------------------------------SUBTOTAL '55 3.6 10.9 27.3 23.6 34.5 
INSTITUTIONS 
EDUCATIONAL 18 0.0 27.8 22.2 38.9 11.1 
MEDICAL 7 14.3 42.9 14.3 14.3 14.3 
RELIGIOUS 7 0.0 42.9 14.3 28.6 14.3 
-------------------------------------------------------------------------SUBTOTAL 32 3.1 34.4 18.8 31.3 12.5 
a ••••••••••••••••••••••••••••••••••• a ••••••••••••••••••••••••••••••••••••• 
TOTAL 228 3.9 14.9 
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FE~TURES INFLUENCING USE OF CPS 
SOLUTION TO LOC~L LOOP PROBLEMS 
BY CL~SS ~ND SUJCL~SS OF USERS 
QUESTION NO. S9 
IMPORT~NCE 
VERY .--------------~~~-------------4NOT 1 2 3 4 S CL~SS/SUBCL~SS FREQ PCT PCT PCT PCT PCT 
BUSINESS 
M~NUF~CTURING 61 3.3 16.4 31.1 34.4 14.8 TRflNSPORTflTION 14 0.0 7.1 21.4 SO.O 21.4 UTILITIES 13 0.0 7.7 23.1 46.2 23.1 RETflIL 12 8.3 0.0 16.7 33.3 41.7 FINANCE 13 0.0 15.4 15.4 53.8 15.4 PROFESSIONilL 11 9.1 9.1 36.4 36.4 9.1 
OTHER 17 0.0 5.9 23.S· 29.4 41.2 
--------------------------------------~----------------------------------SUBTOTAL 141 2.8 11.3 26.2 38.3 21.3 
GOVERNMENT 
FEDERAL 21 9.5 9.5 19.0 28.6 33.3 STATE 19 10.5 10.5 42.1 26.3 10.S LOCAL 15 6.7 0.0 0.0 6.7 86.7 
-------------------------------------------------------------------------SUBTOTflL 55 9.1 7.3 21.8 21.8 40.0 
INSTITUTIONS 
EDUCflTIONAL 19 5.3 10.5 21.1 26.3 36.8 
MEDICflL 6 16.7 0.0 0.0 33.3 SO.O 
RELIGIOUS 7 0.0 0.0 0.0 28.6 71.4 
-------------------------------------------------------------------------SUBTOTAL 32 6.3 6.3 12.5 28.1 46.9 
= •••••••••• =-----== ....................................................... 
TOTAL 228 4.8 9.6 23.2 32.9 29.4 
TABLE 0.," 
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FEATURES INFLUENCING USE OF CPS 
PRIVATE OWNERSHIP OPTION 
IY CL~SS ~ND IU8CL~SS OF USERS 
QUESTION NO. 60 
IMPORTANCE 
VERY ·----~-----~-----~----~--------~NOT 1 2 3 4 S CL~SS/SUBCl~SS ·REQ PCT PCT PCT PCT PCT 
BUSINESS 
M~N4JF~CTURING 61 8.2 27.9 29.S 26.2 8.2 TR~NSPORT~TION 1S 0.0 26.7 26.7 33.3 13.3 UTILITIES 13 15.4 46.2 7.7 23.1 7.7 RETAIL 12 0.0 8.3 41.7 33.3 16.7 FIN~NCE 13 0.0 15.4 69.2 15.4 0.0 PROFESSIONAL 11 9.1 9.1 4S.S 27.3 9.1 OTHER 17 0.0 17.6 17.6 23.S 41.2 --------~-----~-----~-----------~--------------------~-------------~-----SU9TOT~L 142 S.6 23.9 31.7 26.1 12.7 
GOVERNMENT 
FE:DER~L 22 0.0 0.0 31.8 22.7 4S.S ST~TE 19 10.S 10.S 57.9 21.1 0.0 LOCAL 16 12.5 18.8 6.3 50.0 12.S ----------------------------------------------------------~--------------SUBTOT~L 57 7.0 8.8 33.3 29.8 21.1 
INSTITUTIONS 
EDUCATION~L 19 15.8 21.1 21.1 31.6 10.5 MEDICAL 8 2S.0 12.S 2S.0 0.0 37.S RELIGIOUS 7 0.0 14.3 14.3 0.0 71.4 -----------------------~------~------------------------------------------SUBTOTAL 34 14.7 17.6 20.6 17.6 29.4 
= ••••••• = •••• x •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 233 7.3 19.3 30.S 
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FE~TIJRES INFLUENCING USE OF CPS 
SECURITY OF THE SYSTEM 
BY CL~SS ~ND SUBCLASS OF USERS 
QUESTION NO. 61 
IMPORTANCE 
VERY ~-~-----~-------~------~------~~NOT 
1 2 3 4 5 
Cl.ASS/SUBCl.ASS FREQ PCT PCT PCT PCT PCT 
BUSINESS 
MANUFACTURING 61 23.0 29.5 29.5 13.1 4.9 
TRANSPORTATION IS 6.7 33.3 26.7 26.7 4.7 
UTIl.ITIES 12 25.0 2S.0 8.3 33.3 8.3 
RET1\It. 12 0.0 SO.O 16.7 8.3 2S.0 
FINANCE 13 46.2 23.1 23.1 0.0 7.7 
PROFESSIONAl. 11 18.2 36.4 34.4 9.1 0.0 
OTHER 17 0.0 41.2 23.5 11.8 23.5 
----~-------------~------~---------~----------------~--~-----------------SUBTOTAl. 141 18.4 32.6 25.5 14.2 9.2 
GOVERN"ENT 
FEDERAl. 22 31.8 18.2 22.7 22.7 4.5 
ST~TE 18 S.6 33.3 44.4 16.7 0.0 
l.OCAL 14 0.0 7.1 64.3 21.4 7.1 
----------------------------------------------------------~--------------SUBTOTAL S4 14.8 20.4 40.7 20.4 3.7 
INSTITUTIONS 
EDUCATIONAL 19 31.6 10.S 15.8 31.6 10.S 
MEDICAl. 8 0.0 37.S 50.0 12.5 0.0 
RELIGIOUS 7 0.0 0.0 28.6 28.6 42.9 
----------------------------------~----------------------------------~---SUBTOTAL 34 17.6 14.7 26.5 26.S 14.7 
••••••••••••••••••••••••••••••••••• n •••••••••••••••••••••••••••••••••••••• 
TOTAL 229 11 5 27.1 29.3 17.5 8.7 
TABLE 0." 
0..7' 
_u __ __ 
FE~TURES INFLUEHCING USE OF CPS 
~TIRNATE TO TELCO 
IY CL~SS ~ND SU~LA8S OF USERS 
QUESTION NO. 62 
I"PORT~NCE 
VERY .-----~------~---~--~----------~NOT 1 2 3 4 5 
~L~SS/SU8CL~SS FREQ PCT PCT PCT PCT PCT 
BUSINESS 
"ANUFltCTURING 60 20.0 31.7 20.0 18.3 10.0 
TRt, t' •• PORT~TION 15 6.1 24.7 24.7 33.3 4.7 
UTI",ITIES 12 8.3 41.7 8.3 33.3 8.3 
RETAIL 12 0.0 14.7 25.0 25.0 33.3 
FIN~NCE 13 7.1 lS.4 38.5 30.8 7.7 
PROFESSIONAL 11 9.1 21.3 34.4 27.3 0.0 
OTHER 14 4.3 18.8 12.5 25.0 37.5 
-----------~----~--------------~--------~---~----------------------------SU8TOT~L 13' 12.2 27.3 22.3 24.5 13.7 
GOVERNMENT 
FEDERAL 22 '.1 31.8 18.2 31.8 ,.1 
STATE 18 14.1 14.7 22.2 27.8 14.7 
LOCAL 13 0.0 38.5 7.7 23.1 30.8 
-----------~-----------------------~-----------------------------------~-SUBTOTAL S3 9.4 28.3 17.0 28.3 17.0 
INSTITUTIONS 
EDUCATIONAL 19 :5.3 15.8 34.8 26.3 1:5.8 
MEDICAL 8 25.0 12.5 25.0 37.S 0.0 
R£LIGIOUS 7 0.0 0.0 14.3 28.4 57.1 
-------------------~---------------------~~----~-----------~-------------SUBTOTAL 34 8.8 11.8 29.4 2'.4 20.4 
= ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 224 1!.1 2S.2 22.1 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0-" 
2ih1 15.S 
D 
fl 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CL"SS/SUICL"SS 
IUSINESS 
MHUFftCTURIHG 
TRANSPORTt\TION 
UTILITIES 
RET"IL 
FIN,.NCE 
PROF'ESSION"f.. 
OTHER 
USE Of.CPS 
Q.IR8IHTLY CONIUlRIH8 ,en 
., CLAa. AMI IUICI.AUOF USERS 
56 
13 
1.2 
12 
15 
11 
14 
QUESTION NO. 63 
CONaIDERING USE 
YES NO 
PCT PeT 
37.5 
30.8 
50.0 
16.7 
60.0 
27.3 
50.0 
62.5 
69.2 
50.0 
83.3 
40.0 
72.7 
50.0 
------------... -~ ....... ~---------........... --.-.. -.-... -------
SUITOT,.L 133 39.1 60.9 
GOUERNftENT 
FEDEML 23 17.4 82.6 
STt\TE ;7 23.5 76.5 
LOC,.L 16 12.5 87.5 
--------~-~~------~-~ .. ~---~~--------------~-.. ~ SUBTOT,.L 56 17.9 82.1 
INSTITUTIONS 
EDUCt\TION"L 17 17.6 82.4 
M£DIC"f.. 7 28.6 71.4 
RELIGIOUS 6 16.7 83.1 
----~-------------~~-------------------~------SUBTOT,.L 30 20.0 80.0 
••••••••••••••••••••••••••••••••••••••••••••••• 
TOTt\L 219 
TABLE 0-,. 
.iF 
~ ~--~~~ 11!!§:. - -~~,o,~~~~~=-~- ~~e~~~ ~~~~;;-;;;:-;,;;;;;;;;;:;;." i!iiiil_"e~IiI.~--;;=-__ -------BII!!. ~--~ 1-~ - - - --=- • -
CLASS/SUBCLASS 
BUSINES'; 
MANUFACTURING 
iRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESS I ONt\L 
OTHER 
U&t OF CPS 
REAIONS CURRINTLY CONSIDERING liSE 
IY CLASS MD IUICLA88 OF USE1~S 
QUEITION NO. 6~ 
REASONS 
TECHNOLOGY I"PROVED 
HELPFUL SERVICES 
FREQ PCT PCT 
9 0.0 22.2 
3 0.0 33.3 
2 50.0 50.0 
2 0.0 50.0 
8 0.0 37.5 
2 0.0 0.0 
.. 25.0 25.0 
CUT 
COSTS 
PCT 
77.8 
1t6.7 
0.0 
50.0 
62.5 
100.0 
50.0 
----~~---~--------~~----~-------------------~---~------SUBTCTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
30 
2 
.. 
o 
50.0 
0.0 
0.0 
30.0 
0.0 
25.0 
0.0 
50.0 
75.0 
0.0 
_ .. _----_ ..... -----_ .. _-----,._._---------------_ .. _-----_ .. _----
SUBTOTt\L 6 16.7 16.:' 66.7 
INSTITUTIONS 
EDUCItTlONAL 3 0.0 33.3 66.7 
I1EDICt\L 2 50.0 0.0 50.0 
RELIGIOUS 0 0.0 0.0 0.0 
-------------~---------------~---~~--------------~-----SUBTOTltl 20.0 20.0 60.0 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 41 9.8 26.8 
OIIIQIIM. ,All • 
Of pOOR QUf.un 
TABLE 0-" 
D-76 
nl 
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I 
nl ~t 
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f] 
Il
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D 
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D 
D 
D 
9 
• 
1 
I 
I 
I 
n 
11 
11;,.·: ~ • 
u 
[1 
[] 
(] 
[] 
[] 
D 
[J 
[J 
[J 
[] 
[] 
[1 
CLASS/SUBCLASS 
BUSINESS 
HANUFftCTURING 
TRANSPORTATION 
UTILITIES 
RETflIL 
FINANCE 
PROFESSIONAL 
OTHER 
USE OF CPS 
FUTURE CONSIDERATION OF CPS 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 65 
WILL CONSIDER USE 
YES NO 
FREQ PCT PCT 
34 44.1 55.9 
9 44.4 55.~ 
6 16.7 83.3 
10 50.0 50.0 
6 50.0 50.0 
8 37.5 62.5 
7 14.3 85.7 
----------------------------------------------SUBTOTAL 80 40.0 60.0 
GOVERN"ENT 
FEDERAL 18 27.8 72.2 
STATE 12 33.3 66.7 
LOCAL 14 28.6 71.4 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
Er'UCAT I ONAL 
MEDICAL 
RELIGIOUS 
44 
14 
4 
5 
29.5 
35.7 
75.0 
40.0 
64.3 
25.0 
60.0 
----------------------------------------------SUBTOTAL 23 
====:============-========== ••• ============ •• == TOTAL 147 37.4 
ORIGINAL PAGE IS 
OF POOR QUAlITY 
TABLE D-6O 
D-11 
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> 
f! 9 I'ft 
...... ~ 00 
-
~, 
jJ 
~J it. 
~. 
t::1 c::J 
ClASS/SUecLASS FRED 
IUSINESS 
MHUFACTURING 64 
TRNfSPORTI\TION U 
UTiLlTlE8 12 
ftET,.IL 10 
FlNNlCE 17 
PROFESSIONftL 10 
OTHER 10 
91\T 
FUTURE PLANS 
EXPECTED DELIVERY "ODES/ef'f'LICATIONI TO .. ADDED IN FUTURE 
IY CLASS AND SUICLASS OF USERS 
QUESTION NO. U 
... SERYICE 
FIBER "ICRO PRI., DII Kif''' VIDEO SVCS Of'TlCS .. AVE SIS CPS NTWKI IYCI SVCI TELCON D88 
PCT PCT PCT PCT F'CT PCT PCT PCT PCT PCT 
1.6 3.1 I., 10.9 3.1 3.1 6.3 1.6 25.0 7.8 
0.0 0.0 0.0 9.1 '.1 0.0 11.2 '.1 27.1 0.0 0.0 0.0 0.0 8.3 0.0 0.0 8.3 8.3 33.3 16.7 
0.0 10.0 0.0 10.0 10.0 0.0 20.0 0.0 40.0 0.0 
5.9 0.0 0.0 5.' U.8 11.8 5.9 U.8 11.1 5.9 
10.0 0.0 0.0 10.0 0.0 '0.0 0.0 10.0 40.0 10.0 
0 •. 0 0.0 0.0 0.0 10.0 0.0 0.0 10.0 40.0 0.0 
VIDEO ILECT .... E 
TEXT MIL SVCI NONE 
PCT PCT PCT PCT 
0.0 a.6 26.6 7 •• 
0.0 0.0 '.1 11.2 
0.0 8.3 16.7 0.0 
0.0 0.0 10.0 0.0 
0.0 5.9 17.6 5.9 
0.0 0.0 20.0 0.0 
0.0 0.0 30.0 ao.o 
----------_._----------------------------------------------------------------------------------------------------------------aU.TOTM. 134 2.2 2.2 0.7 9.0 5.2 3.0 7.5 5.2 27.6 6.7 0.0 2.2 21.6 6.7 
OOVERMtENT 
FE.AM. 24 4.2 0.0 0.0 4.2 8.3 0.0 0.0 4.2 16.7 1.3 0.0 1.1 17.5 1.3 8T;nE 2S 4.0 0.0 8.0 4.0 0.0 12.0 •• 0 4.0 16.0 1.0 0.0 0.0 16.0 0.0 
lOCAL 19 0.0 0.0 5.3 0.0 5.3 10.5 5.3 0.0 15.1 0.0 0.0 0.0 47.4 10.5 
--~.----.--.----------------------------------------------------------------------------------------------------.-------------SUBTOTAL 68 2.9 0.0 4.4 2.9 4.4 7.4 4.4 2., 16.2 5., 0.0 2.9 39.7 5.9 
INSTITUTIONS 
EDUCATIONM. 22 0.0 4.5 0.0 9.1 0.0 4.5 9.1 4.5 22.7 4.5 0.0 4.5 16.4 0.0 
NEDleM. 10 0.0 0.0 0.0 10.0 0.0 10.0 0.0 0.0 20.0 20.0 0.0 10.0 20.0 10.0 RELIGIOUS .. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 o.ep 50.0 0.0 0.0 0.0 25.0 25.0 
----------------------------------------------------------------------------------------------------------------------------SUlTOTftL :16 0.0 2 •• 0.0 8.3 0.0 5.6 S.6 2.1 25.0 1.3 0.0 5.6 JO.6 5.6 
... ~ ....................................••.....•..•.••....................................................................... 
TOTAL 23. 2.1 1.7 1.7 7.1 ..,~ 4.6 
c r::3 t:1 Q t:1 t-l r-l tl'!:+Hlffiilltl~II:! t:~~WII~:: J 
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~NUAl CO""UNIC~TIONS IUDGET 
VOICE 8UDGET IN DOll~RS (OOO'S) 
BY CLMS MD SUICLASS OF USERS 
QUESTION NO. 67 
CL~SS/SU8CLASS FREQ lOW HIGH "EAN 
BUSINESS 
MNUFACTURIHG 48 130 113000 17943 
TR~SPORTATION 1S 3S 74000 19029 
UTILITIES Q S25 8000 3009 
RET~IL 9 10 20000 5454 
FIN~NCE 12 17S 90000 22919 PROFESSIONAL 10 10 48600 7077 
OTHER 15 5 300000 39621 
-------------------------------------------------------SU8TOTAL 117 5 300000 19461 
GOVERN"EHT 
FEDERAL 17 200 80000 12757 
STATE 18 1500 120000 24567 
LOCAL 15 60 30000 3458 
-------------------------------------------------------SUBTOTAL SO 60 120000 14219 
INSTITUTIONS 
EDUCATIONAL 16 250 6500 2347 
MEDICAL 6 18 1500 687 
RELIGIOUS 5 6 5000 1144 
-------------------------------------------------------SU8TOTAL 27 6 6500 1755 
====================.====== ••• == •••••• ==== ••• == •• =.===.= 
TOTAL 194 5 300000 15043 
TABLE 0-62 
0-79 
. lila if! 
CLASS/SUBCLASS 
8USINESS 
HftNUFftCTURING 
F-ERCENT INCREASE IN I\NNtML CC~j"UNICATIONS BUDGET 
VOICE BUDIET 
BY CLASS AM' SUJCL~S OF USERS 
QUESTION NO. ,q 
PERCENT OF' INCREftSE 
FREQ LOV HIGH HEftN 
58 -10 50 13 
TRANSPORTftTION 16 0 30 11 
UTILITIES 10 3 20 11 
RETAIL 12 0 60 14 
Fl ~HCE 15 -20 100 15 
PROFESSIONAL 13 0 45 15 
OTHER 16 0 30 11 
--------------------_ ... _----------------_._--------------
SU8TOTAL 140 -20 100 13 
GOVERNt1ENT 
FEDERftL 17 -20 15 1 
STATE 17 0 25 14 
LOCAL 17 0 25 9 
---------------------------------,. --.-------------------
SU8TOTAL 51 -20 25 9 
INSTITUTIONS 
EDUCATIONftL 17 0 25 11 
MEDICAL 6 0 13 9 
RELIGIOUS 6 10 25 15 
SU8TOTAL 29 o 25 11 
=================-= •• ===-== •• _ ••••• ======-=====.======== 
TOTftL 220 100 
ORIGINAL PAQI • 
OF POOR QUALnY. 
TABLE 1)..63 
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PERCENT OF INCRE~SE IN ANNUAL VOLUME OF SERVICES 
VOICE SERVICES 
IV CL~SS ~ IUJCL~SS OF USERS 
QUESTION NO. I., 
I CL~SS/SU.CL"'SS FREQ PERCENT OF tNCRE~SE 'LOW HIGH "E~N 
I 
Ii 
I 
It 
II 
II 
II 
II 
BUSINESS 
MNUF~CTURING 57 -10 100 11 
TRANSPORT~rION l' 0 30 8 UTILITIES 9 0 20 9 
RETAIL 12 0 20 • 8 
FIN~NCE 14 0 35 12 
PROFESSIONAL 13 0 55 17 
OTHER 14 0 30 9 
-~-----------------------------------------------------SUBTOTAL 135 -10 100 11 
GOVERNMENT 
FEDER~L 18 -10 15 l 
STATE 18 0 20 7 
LOCAL 17 0 20 5 
-------------------------------------------------------SUBTOT~L 53 -10 20 5 
INSTITUTIONS 
EDIJCATIONAL 17 0 20 9 
MEDICAL 6 0 10 6 
RELIGIOUS , 0 25 10 
-------------------------------------------------------SUBTOT~L 29 o 25 9 
II ;~;~~.=-========~= ...... =.;~;.====.~~~.--===~~~= ..... ==; 
I 
I 
I 
I 
ORIGINAL PAGE II 
Of POOR QUALITY 
TABLE D-61f 
1)...11 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORT itT ION 
UTILITIES 
RETAIL 
FINltNCE 
PROFESS I ONltL 
OTHER 
VOICE SERVICES 
PRIVATE LINE 
BV CLASS AND SUBCLASS OF USERS 
QUESTION MO. 70 
FREQ 
62 
17 
13 
12 
15 
13 
17 
VES 
PCT 
88.7 
94.1 
92.3 
83.3 
100.0 
76.9 
88.2 
USE 
NO 
PCT 
11.3 
S.9 
7.7 
16.7 
0.0 
23.1 
11.8 
-----------------------------~~~--------~---~-SUBTOTAL 149 89.3 10.7 
GOVERNMENT 
FEDERAL 24 66.7 33.3 
STATE 20 85.0 15.0 
LOCAL 16 43.8 56.3 
----------------------------------------------
SUBTOTAL 
INSTITUTIONS 
'::i)LiCATIONAL 
MEDICAL 
RELIGIOUS 
60 
19 
9 
7 
66.7 33.3 
----------------------------------------------SUBTOTAL 35 60.0 40.0 
======.==.= ••••••••••••••••••••• = •••••••••••••• 
TOTAL 244 
TA8LE~' 
D-12 
20.5 
ORIQDIAL pAIl • 
OF pOOR QUALITY 
P'f!F 
n 
il 
D 
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[J 
D 
D 
n 
0 
Il 
D 
D 
n 
D 
D 
D 
0 
D 
D 
· - -
~~~; -' . 
CL~SS/SUBCLASS 
BUSINESS 
HANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESS ION"L 
OTHER 
SUBTOTAL. 
GOVERNHENT 
FEDER"L 
STATE 
LOC"L 
VOICE SERVICES 
WATS 
BY CLASS AND SUICLASS OF USERS 
QUESTION NO. 11 
FREQ 
63 
17 
13 
12 
15 
13 
18 
151 
24 
20 
16 
YES 
PCT 
96.8 
94.1 
84.6 
'1.7 
100.0 
100.0 
72.2 
92.7 
66.7 
100.0 
43.8 
USE 
NO 
PCT 
3.2 
~., 
IS.4 
8.3 
0.0 
0.0 
27.8 
7.3 
33.3 
0.0 
56.3 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
II 
II 
o 
D 
I 
I 
D 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEDICAL 
RELIGIOUS 
SUBTOTAL 
60 
20 
9 
7 
36 
71.7 
20.0 
66.7 
42.9 
== ••••• = •• = ••••••••••••••• = •••••••••••••••••••• 
TOT"l 247 83.4 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE D-66 
D-83 
'--' .=~..",,,- ... .,.,~ ... ,,- .-.''''---' 
_11_11 ___ 111 ... _111_ ~._._-. ___ .IJI. __.~~.!!l!!! ________ .. ______ ;. __ .:,;. ___ ~. __ ~_-':::~": __ .-~n __ c_1t-"'!!~_i!O£,, __ I!!~!!!!!.!r;!!;!!.'.l!!'II"!!jL"!!'PL~ _ ~_i __ .n __ n __ -
VOICE SERVICES 
DIAL 800 
BY CLASS AND SU8CLASS OF USERS 
QUESTION NO. 12 
CLASS/SUBCLASS 
BUSINESS 
I1ANUFftCTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
FREQ 
63 
15 
13 
12 
15 
13 
18 
YES 
PCT 
92.1 
93.3 
46.2 
15.0 
93.3 
16.9 
55.6 
USE 
NO 
PCT 
1.9 
6.1 
53.8 
25.0 
6.1 
23.1 
44.4 
------------------------------------------~---SUBTOTAL 149 81.2 18.8 
GOVERNMENT 
FEIIERftL 24 41.1 58.3 
STftTE 20 85.0 15.0 
LOCAL 16 6.3 93.8 
----------------------------------------------
SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEIIICAL 
RELIGIOUS 
60 
20 
9 
7 
46.1 
35.0 
71.8 
11.4 
----------------------------------------------
SUBTOTAL 36 41.2 52.8 
===.= ••••••••• ==== ••••••••••••••••••••••••••••• 
TOTAL 245 67.8 32.2 
TABLE 0-67 
1)..14 
OIIQIJIAL PAGI • 
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CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
VOICE SERVICES 
TELECONFERENCING 
IY CLASS ~ND SUBCLASS OF USERS 
QUESTION NO. 13 
FREQ 
62 
17 
13 
11 
15 
13 
16 
YES 
PCT 
66.1 
64.7 
53.8 
45.5 
46.7 
30.8 
43.8 
USE 
NO 
PCT 
33.9 
35.3 
46.2 
54.5 
53.3 
'9.2 
56.3 
-~-----~-----------------~--------------------SUBTOTAL 147 55.8 44.2 
GOVERNMENT 
FEDERAL 24 83.3 16.7 STATE 19 68.4 31.6 LOCAL 14 57.1 42.9 
----------------------------------------------SUBTOTAL 57 71.9 28.1 
INSTITUTIONS 
EDUCATIONAL 18 50.0 50.0 
MEDICAL 8 50.0 50.0 
RELIGIOUS 6 83.3 16.7 
----------------------------------------------SUBTOTAL 32 56.3 43.8 
••••••••••••••••••••••••••••••••••••••••••••••• TOTAL 236 59.7 40.3 
ORIGINAl.: PAGE • 
OF POOR QUALITY 
TABLE D-68 
0-1' 
CL~SS/SUBCL~SS 
BUSINESS 
HItNUF~CTURING 
TR~NSPORT~TION 
UTILITIES 
RET~IL 
FINANCE 
PROFESSION~L 
OTHER 
VOICE SERVICES 
PROGR~" CH~NHEL TR~NS"ISSION 
BY CL~SS ~ND SUBCL~S8 OF USERS 
QUESTION NO. 74 
USE 
YES NO 
FREQ PCT PCT 
61 39.3 60.7 
16 43.8 56.3 
13 23.1 76.9 
11 54.5 45.5 
15 26.7 73.3 
13 30.8 69.2 
16 25.0 75.0 
---------~--------~---~----------~------------SUBTOTAL 145 35.9 64.1 
GOVERNMENT 
FEDER~L 22 18.2 81.8 ST~TE 20 25.0 75.0 LOC~L 13 15.4 84.6 
----~----------------------------~------------SUBTOTAL 
INSTI1:UTIOHS 
EIIUCAT I aNAL 
"EDIC~L 
RELIGIOUS 
18 
8 
5 
20.0 
16.7 
25.0 
20.0 
80.0 
83.3 
7:5.0 
80.0 
--------------------~-------------------------SUBTOTAL 31 
••• = ••••••••••• ~ ••••••••••••••••••••••••••••••• 
TOT~L 231 29.9 70.1 
TABLE 0-69 
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ORIGINAL. PAGI • 
OF POOR QUALITY 
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11 
D 
D 
D 
CLIISS/SUBCLASS 
Bl'SINESS 
MIINUFACTURING 
TRANSPORTIITION 
UTILITIES 
RETAIL 
FINIINCE 
PROFESSIONAL 
OTHER 
YOICE SERYICES 
.. OIILE R"DIO 
BY CL"SS "ND SUBeL"SS OF USERS 
OUESTION NO. 75 
FREO 
61 
17 
13 
10 
15 
13 
11 
YES 
PCT 
52.5 
SIi.S 
61.5 
20.0 
20.0 
38.S 
29.4 
USE 
NO 
PCT 
41.5 
41.2 
38.S 
80.0 
80.0 
61.5 
70.6 
---~-----~-~-------------------~~~------------SUBTOTIIL 146 44.5 55.5 
GOYERN"ENT 
FEDERAL 22 40.9 59.1 
STATE 20 75.0 25.0 
LOClll 16 75.0 25.0 
--------~--------------------~~~--------------SUBTOTIIL 58 62.1 37.9 
INSTITUTIONS 
~DUCIITIONIlt. 20 40.0 60.0 
Me:DICAL 9 22.2 77.8 
RELIGIOUS 7 14.3 85.7 
SUBTOTIIL 36 69.4 
............ ~ ................................. . 
TOTAL 240 
TABLE 0-70 
D-17 
INTR~-ORG~NIZ~TION~L CO""UNIC~TIONS NEEDS 
VOICE SERVICES 
BY CL~SS ~ND SUBCLASS OF USERS 
OUESTION NO. 76 
PERCENT CL~SS/SU8Cl~SS FREO LOW HIGH "E~N 
BUSINESS 
H~NUF~CTURING 60 20 95 57 TRANSPORT~TION 16 0 80 36 UTILITIES 10 65 95 77 RET~ll 11 20 90 58 FINjlttNCE 15 15 90 55 PROFESSION~l 12 10 80 43 OTHER 16 10 80 49 
-------------------------.. _--_ .... ---------~------.. --------SUBTOTAL 140 0 95 54 
GOVERN"ENT 
FEDER~l 23 20 100 58 ST~TE 16 33 95 66 lOCjlttl 17 10 93 65 
-----------------------------~------------------------.. SU9TOTjlttl 56 10. 100 63 
INSTITUTIONS 
EDUCATIONAL 17 20 75 54 MEDICAL 8 10 85 63 RELIGIOUS 7 33 95 68 
----------------~---------~----------------------------SU9TOTjlttL 32 10 93 60 
...... ~ .......•..........••............................. 
TOTAL 228 o 
TABLE 0-71 
0-.1 
100 57 
ORIGINALlWiliII 
OF POOR QUALIW 
n 
fI 1--1 
o 
o 
I1 
ilj 
D 
n 
D 
o 
D 
D 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II 
II 
D 
B 
D 
II 
CL~SS/SU8CL~SS 
8USINESS 
"~NUF~CTURING 
TR~NSPORT~TION 
UTILITIES 
RET~lL 
FIN~NCE 
PROFESSION~L 
OTHER 
INTER-ORG~NIZ~TIONAL CO""UNIC~TIONS NEEDS 
VOICE SERVICES 
IY CL~SS AND SU8CL~SS OF USERS 
QUESTION NO. 77 
PERCENT 
FREQ LOW HIGH "EAN 
60 5 80 ~3 
16 20 100 64 
10 5 35 23 
11 10 80 • 42 
15 10 85 45 
12 20 90 57 
16 20 90 51 
-~----------------------------~~---------------~~~-----SUBTOT~L 1~0 5 100 46 
GOVERN"ENT 
FEDER~L 23 0 80 ~2 
ST~TE 16 5 67 34 
LOC~L 17 10 90 35 
..,~ .. ---------------------------.... ----.. -------------------
SU8TOT~L 56 0 90 37 
INSTITUTIONS 
EDUCATIONItL 17 25 80 46 
I1EtlICAL 8 15 90 35 
RELIGIOUS 7 5 65 32 
----------------------------------~-------------------.. SUBTOT~L 32 5 90 40 
... ~ ... ~ ................................................ 
TOT"L 228 0 100 43 
" , 
TABLE D-72 
0-19 
-
CL"SS/SUBCLA88 
BUSINESS 
H"NUF"CTURINO 
TR"NSPORT"TION 
UTILITIES 
RET"IL 
FIN"NCE 
PROFESS ION"L 
OTIiER 
PEAK HOUR 
VUICE COMMUNICATIONS - FIRST PEAK 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 78 
NO 
PEAK 
FREQ PCT 
55 1.8 
IS 6.7 
13 7.7 
11 0.0 
TIME OF DIIY 
9 10 11 12 1 
AM AM AM PM PM 
PCT PCT PCT PCT PCT 
10.9 61.8 12.7 0.0 5.5 
20.0 I, ,C .7 13.3 0.0 0.0 
7.7 J8.S lS.4 0.0 0.0 
0.0 90.9 9.1 0.0 0.0 
15 6.7 20.0 40.0 20.0 6.7 0.0 
10 0.0 40.0 0.0 20.0 0.0 0.0 
16 6.3 12.S 43.8 18.8 0.0 0.0 
5.S 
6.7 
0.0 
0.0 
6.7 
30.0 
0.0 
3 
PM 
PCT 
\i.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4 
Pf1 OTHB 
PCT PCT 
1.8 0.0 
0.0 6.7 
7.7 23.1 
0.0 0.0 
0.0 0.0 
0.0 10.0 
0.0 18.8 
---~---------~---------------------------------~----~-~-------------------SUBTOTAL 135 3.7 14.1 51.1 14.8 0.7 2.2 5.9 0.0 1.5 5.9 
GOVERNMENT 
r:"EDERAL 23 21.7 4.3 34.8 26.1 0.0 0.0 8.7 4.3 0.0 0.0 
STItTE 19 0.0 0.0 57.9 31.6 0.0 0.0 10.5 0.0 0.0 0.0 
LOCAL 16 18.8 18.8 25.0 2S.0 0.0 0.0 0.0 6.3 6.3 0.0 
--------------------------------------------------------------~-----------SU8TOT~L 58 13.8 6.9 39.7 27.6 0.0 0.0 6.9 3.4 1.7 0.0 
INSTITUTIONS 
EDUCATIONAL 18 5.6 5.6 61.1 22.2 0.0 0.0 0.0 0.0 0.0 5.6 
MEDICAL 9 11.1 22.2 44.4 22.2 0.0 0.0 0.0 0.0 0.0 0.0 
RELIGIOUS 7 28.6 0.0 28.6 14.3 0.0 0.0 14.3 0.0 0.0 14.3 
-----------------------------------------------------~--~---~-------------SUBTOTAL 34 11.8 8.8 50.0 20.6 0.0 0.0 2.9 0.0 0.0 5.9 
........................................................... ~ ......•........ 
TOTAL 227 7.5 11.5 48.0 18.9 0.4 1.3 5.7 0.9 1.3 4.4 
TABLE 1)..73 
1)-90 
n 
n 
i1 
n I 
01 
I 
nl 
D II,. 
n 
n 
D 
D 
D 
fit ~ I , 
t DI 
; 
D 
[] 
I 
I 
I 
I 
II 
II 
n 
n 
n 
[j 
[J 
II 
II 
Ii 
II 
I 
I 
PE~K HOUR 
VOICE CO"MUNIC~TION8 - SECOND PE~K 
BY CL~SS ~ND SU8CL~SS OF USERS 
QUESTION NO. 79 
TI"E OF D~Y 
NO 9 10 11 12 1 2 3 4 
PE~K ~" ~" ~" P" PH P" PH PH OTHR CLASS/SUBCL~SS FREQ PCT PCT PCT PCT PCT PCT peT PCT PCT PCT 
BUSINESS 
"~NUF~CTURING 47 2.1 0.0 2.1 2.1 0.0 6.4 68.1 19.1 0.0 0.0 
TR~NSF'ORT~TION 12 $.3 8.3 0.0 0.0 0.0 0.0 50.0 25.0 8.3 0.0 
UTILITIES 9 11.1 0.0 0.0 11.1 0.0 0.0 55.6 22.2 0.0 0.0 
RETAIL 10 0.0 0.0 0.0 0.0 0.0 0.0 80.0 20.0 0.0 0.0 
FIN~NCE 13 7.7 0.0 7.7 0.0 0.0 15.4 30.8 38.5 0.0 0.0 
PROFESSION~L 6 0.0 0.0 0.0 0.0 0.0 16.7 50.0 16.7 16.7 0.0 
OTHER 14 7.1 7.1 0.0 0.0 0.0 0.0 50.0 28.6 0.0 7.1 
--------------------------------------------------------------------------
SUBTOTAL 111 4.5 1.8 1.8 1.8 0.0 5.4 58.6 23.4 1.8 0.9 
GOVERN"ENT 
FEDER~L 18 22.2 0.0 0.0 0.0 0.0 5.6 38.9 21.8 5.6 0.0 
ST~TE 12 0.0 0.0 0.0 0.0 0.0 8.3 50.0 41.1 0.0 0.0 
LOCAL 14 21.4 1.1 0.0 0.0 0.0 0.0 14.3 35.7 21.4 0.0 
--------------------------------------------------------------------------
SUBTOT~L 44 15.9 2.3 0.0 0.0 0.0 4.5 34.1 34.1 9.1 0.0 
INSTITUTIONS 
EDUCATIONAL 17 5.9 0.0 0.0 0.0 0.0 0.0 52.9 41.2 0.0 0.0 
"EDIC~L 8 0.0 0.0 0.0 0.0 0.0 0.0 50.0 31.5 12.5 0.0 
RELIGIOUS 7 28.6 0.0 0.0 0.0 0.0 0.0 28.6 28.6 0.0 14.3 
--------------------------------------------------------------------------
SUBTOT~L 32 9.4 0.0 0.0 0.0 0.0 0.0 46.9 37.5 3.1 3.1 
= ••••••••••••••••••••••••••••••••••••••••••••••••••••• ==L •••••••••• =.=== ••• 
TOTAL 187 8.0 1.6 1.1 1.1 
ORIGINAL PAGE IS 
OF POOR QUAliTY 
TABLE 0-74 
0-91 
0.0 4.3 50.8 28.3 3.7 1.1 
-, 
1 
J 
1 
l , 
~- -~-- --
-== ~ J _____ - '-_ ~ 
i 
! 
! 
. ! 
~i 
~NNU~L COHHUNIC~TIONS f.tUDGET 
D~ T.\ BUDGET IN DOLLARS (OOO·S) 
BY CL~SS ~ND SU8CL~SS OF USERS 
QUESTION NO. eo 
CL~SS/SUBCLASS FREQ LOW HIGH MEAN 
BUSINESS 
M~NUFACTURING 43 30 37000 Sloe 
TRANSPORTATION 14 330 20000 6606 
UTILITIES 8 100 64S0 1903 
RETAIL 9 5 5000 1469 
FINANCE 12 12S 80000 13274 
F'ROFESS I ONAL 8 60 32000 8564 
OTHER 14 0 200000 22288 
-------------------------------------------------------
SUBTOTAL 108 0 200000 8152 
GOVERNMENT 
FEDERAL 18 10 40000 6108 
STATE 17 300 30000 5712 
LOCAL 13 0 13S00 1473 
-------------------------------------------------------
SUBTOTAL 48 0 40000 4712 
INSTITUTIONS 
EDUCATIONAL 14 40 7000 1385 
MEIIIeAL 6 2 1000 321 
RELIGIOUS 3 100 3400 1220 
-------------------------------------------------------
SUBTOTAL 23 2 7000 1086 
==============.============.=========.===== ••••• ======== 
TOTAL 179 0 200000 6322 
TABLE 0-7' 
D-92 
ORIGINAL PAGE II 
OF POOR QUALITY 
n 
n 
n 
•• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CL~SS/SUBCL~SS 
BUSINESS 
MNUFACTURING 
PERCENT INCRE~SE IN ~NNU~L CO""UNICATIONS BUDGET 
D~TA IUDGET 
IY CL~SS AND SUBCLASS OF USERS 
QUESTION NO. 91 
PERCENT OF INCREASE 
FREQ LOW HIGH "EAN 
53 -10 90 13 
TRANSPORTATION 15 0 30 11 
UTILITIES 10 9 30 19 
RETAIL 10 0 60 16 
FINANCE 15 0 100 18 
PROFESSIONAL 10 0 55 1~ 
OTHER 13 0 30 11 
-------------------------------------------------------
SUBTOTAL 126 -10 100 14 
GOVERNMENT 
FEDERAL 18 -~ 20 6 
STATE 18 0 20 1~ 
LOCAL 11 0 400 42 
-------------------------------------------------------SUBTOTAL 47 -~ 400 18 
INSTITUTIONS 
EIIUCATIONAL 14 0 25 10 
MEI'ICAL 6 10 20 12 
RELIGIOUS 4 5 15 11 
-------------------------------------------------------SUBTOTAL 24 o 25 11 
========= •••• =-••••••••••••••••••••••••••••••••••••• =.== 
TOTAL 197 400 15 
TABLE 0-76 
0-93 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
PERCENT OF INCREASE IN ANNUAL VOLUME OF SERVICES 
DATA SERVICES 
8Y CLASS AND SUBCLASS OF USERS 
QUESTION NO. 82 
PERCENT OF INCREASE 
FREQ LOW HIGH MEAN 
S4 -10 80 12 
TRANSPORTATION 14 0 30 10 
UTILITIES 8 9 40 22 
RETAIL 10 0 20 12 
FINANCE IS 0 SO 17 
PROFESSIONAL 11 4 7S 18 
OTHER 12 0 30 9 
-------------------------------------------------------SUBTOTAL 124 -10 80 13 
GOVERNMENT 
FEDERAL 17 -5 30 7 
STATE 18 0 20 12 
LOCAL 11 0 &00 &2 
-------------------------------------------------------SUBTOTAL 46 -5 600 22 
INSTITUTIONS 
EDUCATIONAL 14 0 30 10 
MEIIICAL 6 ::; 20 10 
RELIGIOUS 4 3 15 7 
-------------------------------------------------------SUBTOTAL 24 o 30 10 
===========:::=:=._=========.=====-==._=========.======= 
TOTAL .L94 
TABLE D-77 
600 15 
ORIGINAL PAGE 18 
OF POOR QUALITY 
11 
n 
n 
n ... 
n i 
n 1-
!J 
II 
II 
II 
n • 
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D 
D 
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D 
D 
11 r ~ 
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D 11 .. j ~j 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
CLASS/SU8CLASS 
8USINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
O'-'T'-' SERVICES 
ORGANIZ'-'TION OF D'-'TA PROCESSING OPERATIONS 
8Y CLASS '-'ND SUBCLASS OF USERS 
QUESTION NO. 83 
HOW ORGANIZED 
CENTRA DECENTRA 
LIZED LIZED FREQ peT PCT 
48 62.5 37.5 
13 92.3 7.7 12 91.7 9.3 
7 71.4 29.6 
12 ns.o 2:5.0 
11 91.8 19.2 
12 93.3 16.7 
----------------------------------------------SU8TOTAL 115 74.9 25.2 
GOVERNMENT 
FEDERAL 21 71.4 29.6 STATE 20 50.0 50.0 LOCAL 12 83.3 16.7 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEDICAL 
RELIGIOUS 
53 
15 
9 
5 
66.0 
93.3 
98.9 
100.0 
34.0 
6.7 
11.1 
0.0 
----------------------------------------------SUBTOTAL 29 93.1 
====================================== ••• ==== •• TOTAL 197 75.1 
ORIGINAL PAQE II' 
Of POoR QUAlllY 
TABLE 0-78 
0-9' 
~= _ --- 7" .. - _ -. - _ _ =;~ ~~"'- -'=-~ ..... - -
.~~ ... ____ ~~< _o~ __ ~~ _______ ~_~ ___ • _ _ _ 
DIITII SERV:CES 
011 Til TRIINSFER 
BY CLIISS liND SUBCLASS OF QUESTION NO. 84 
USE 
YES NO 
FREQ PCT PCT 
BUSINESS 
MIINUFIICTURING 58 94.8 5.2 
TRANSPORTIITION 14 92.9 7.1 
UTILITIES 13 92.3 7.7 
RETAIL 10 80.0 20.0 
FINIINCE 13 100.0 0.0 
PROFESSIONAL 10 100.0 0.0 
OTHER 16 87.5 12.5 
----------------------------------------------SUB TOT ilL 
GOVERNMENT 
FEDERIIL 
STIITE . 
LOCIIL 
134 
22 
18 
15 
18.2 
5.6 
13.3 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
EIIUCATIONAL 
MEDICAL 
RELIGIOUS 
55 
19 
9 
5 
89.5 
77.8 
100.0 
12.7 
10.5 
22.2 
0.0 
----------------------------------------------SUBTOTAL 33 87.9 12.1 
===~======================== •• ==== ••• ====.===== 
TOTAL 222 91.0 9.0 
USERS 
ORIGINAL PAGE II 
OF POOR QUALITY 
TABLE 0-79 
D-96 
n 
J 
n 
I 31 
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~ 
~ 
TI 
:1 
D 
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D( 
D 
I 
I 
I 
I 
D 
Ii 
II 
n 
n 
u 
[J 
u 
[] 
D 
[] 
[] 
[] 
D 
n 
8USINESS 
MNUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAl.. 
OTHER 
DATA SERVICES 
lATCH PROCESSING 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 85 
FREQ 
60 
16 
13 
11 
15 
10 
16 
YES 
PCT 
81.7 
75.0 
100.0 
81.8 
86.7 
100.0 
62.5 
USE 
NO 
PCT 
19.3 
25.0 
0.0 
18.2 
13.3 
0.0 
37.5 
----------------------------------------------SUBTOTAL 141 82.3 17.7 
GOVERNMENT 
FEDERAl.. 23 78.3 21.7 
STATE 18 94.4 5.6 
LOCAL 15 66.7 33.3 
---------------------------~~-----------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEDICAL 
RELIGIOUS 
56 
19 
9 
5 
80.4 
89.5 
88.9 
100.0 
10.5 
11.1 
0.0 
-----------------------------------~----------SUBTOTAL 33 90.9 
=== •••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 230 83.0 17.0 
ORICINAL PAGE rs 
OF POOR QUALITY 
TABLE 0-80 
0-97 
BUSINESS 
Mt\NUFt\CTURING 
TRt\NSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
Df\Tf\ SERVICES 
Df\Tt\ ENTRY 
BY CLt\SS f\ND SU8CLf\SS OF USERS 
QUESTION NO. 86 
FREQ 
59 
16 
12 
10 
14 
10 
14 
YES 
PCT 
94.9 
100.0 
100.0 
90.0 
100.0 
100.0 
78.6 
USE 
NO 
PCT 
S.l 
0.0 
0.0 
10.0 
0.0 
0.0 
21.4 
-------------------------~---------------~-~--SU8TOTAL 13S 94.8 5.2 
GOVERNMENT 
FEIIERAL 23 87.0 13.0 
STATE 18 100.0 0.0 
LOCAL lS 80.0 20.0 
----------------------------------------------
SUBTOTAL 
INSTITUTIONS 
ErlUCATIONAL 
MEDICAL 
RELIGIOUS 
19 
9 
4 
89.3 
99.S 
100.0 
100.0 
10.7 
10.5 
0.0 
0.0 
----------------------------------------------SUBTOTAL 32 93.8 
==== •• =.=====.==.=._.=--= •• _-_ ••• _=_.= •••• =-=-= 
TOTAL 223 93.3 
ORIGINAL PAil • 
OF POOR QUALITY 
TABLE 0-81 
0-98 
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n e-
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n it .. 
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D ~ e-
n :1 
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I 
I 
I 
I 
BUSINESS 
"ANUFACTURING 
TRANSPORTATION 
UTILITIES 
RET"IL 
FINANCE 
PROFESSIONAL 
OTHER 
D"T" SERVICES 
REMOTE J08 ENTRY 
BY CLASS "ND SUBeL"S. OF USERS 
QUESTION NO. 81 
FREQ 
60 
16 
13 
11 
14 
10 
15 
YES 
PCT 
81.7 
62.5 
69.2 
81.8 
92.9 
90.0 
80.0 
USE 
NO 
PCT 
18.3 
31.5 
30.8 
18.2 
1.1 
10.0 
20.0 
--~---------~---------~--~--------------------SUBTOTAL 139 79.9 20.1 
GOVERN"ENT 
FEDERAL 22 72.7 27.3 
STATE 18 83.3 16.7 
LOCAL 15 .73.3 26.7 
------------~-------~--------------------~~~--SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
"EDICAL 
RELIGIOUS 
18 
9 
4 
94.4 
77.8 
75.0 
----------------------------------------------SUBTOTAL 31 87.1 
••••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 225 80.0 20.0 
ORIGINAL PAGE ,. 
OF POoR OUAUry 
TABLE D-I2 
0-99 
r"'''7' 
I Fo-; 
n i 
D~Tf\ SERVICES 
INQUIRE/RESPONSE n BY CLASS AND SU8CLASS OF USERS QUESTION NO. SS 
USE n YES NO FREQ PCT PCT 
BUSINESS n i. 
MI\NUFf\CTURING 60 90.0 10.0 
TRANSPORTI\TION 16 93.8 6.3 l] UTILITIES 13 • 92.3 7.7 
RETAIL 10 90.0 10.0 
FINI\NCE 1S 86.7 13.3 n PROFESSIONAL 10 70.0 30.0 OTHER 1S 80.0 20.0 
----------------------------------------------SUBTOTAL 139 87.S 12.2 n • l GOVERNMENT ! t 
FEDERAL 22 68.2 31.8 n STATE 18 88.9 11.1 
.' LOCftL 13 69.2 30.8 
-------------------~-------------------------- Il SUBTOTftL 53 nS.5 24.5 I .. , f 
INSTITUTIONS [] 
EDUCI\TIONI\L 19 100.0 0.0 
MEDICAL 9 88.9 11.1 
fl RELIG.:flUS 4 50.0 50.0 -~----------------------------------~---------SUBTOTAL 32 90.6 9.4 
•••••••••• ~·._.~ •• == •••••••••••••••••••• u ••••••• n TOTAL 224 8S.3 14.7 
IJ 
ORIGINAL PAGE • 
OFPOORQUALJ'I'V J 
fJ 
[1 
D 
TABLE 0-83 
[J 
,.r 
"'-0.100 U 
I 
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I 
U 
II 
n 
II 
u 
D 
D 
o 
o 
D 
BUSINESS 
"~NUF~CTURING 
TR~NSPORT~TION 
UTILITIES 
RET~IL 
FINjIINCE 
PROFESSION~L 
OTHER 
D~T~ SERVICES 
TI"E SH~RING 
8Y CL~SS ~ND SUICL~SS OF USERS QUESTION NO. 89 
FREQ 
61 
16 
13 
11 
1~ 
11 
17 
YES 
PCT 
67.2 
81.3 
92.3 
45.5 
60.0 
81.8 
70.6 
USE 
NO 
PCT 
32.8 
18.8 
7.7 
54.~ 
40.0 
18.2 
29.4 
----~----------------~----~-------------------SU8TOT~L 144 70.1 29.9 
GOVERNMENT 
FEDER~L 23 69.6 30.4 STATE 18 83.3 16.7 
LOC~L 1~ 33.3 66.1 
-----------------------------~~---------------SUBTOT~L 
INSTITUTIONS 
EDUCATIONjilL 
MEIIICAL 
RELIGIOUS 
~6 
19 
8 
78.9 
7~.0 
60.0 
21~1 
25.0 
40.0 
---------------------~------------------------SUBTOTAL 32 75.0 25.0 
a •••••••••••••••••••••••••••••••••••••••••••••• 
TOTAL 232 
TABLE 0-14 
0.101 
BUSINESS 
I1ANUF~CTURING 
TR~NSPORTATION 
UTILITIES 
RETAIl. . 
FINANCE 
PROFESSIONAL 
OTHER 
DATA SERVICES 
ADMINISTRATIVE MESSAGES 
BV CLASS AND iJBCLASS OF USERS 
QUESTION NO. 90 
FREQ 
60 
16 
13 
11 
14 
11 
17 
VES 
PCT 
61.7 
75.0 
15.4 
18.2 
S7.1 
S4.S 
35.3 
USE 
NO 
PCT 
38.3 
2S.0 
84.6 
81.8 
42.9 
4S.S 
64.7 
----~------~-------~------~-------------------SUBTOTAL 142 S1.4 4S.6 
GOVERNMENT 
FEDER~L 23 S2.2 47.8 ST~TE 20 2S'0 7S.0 l.OCAL 1S 0.0 100.0 
----------------------------------------------SUBTOTAL S8 29.3 70.7 
INSTITUTIONS 
EDUCATIONAL 18 44.4 SS.6 I1EDIC~L 7 28.6 71.4 RELIGIOUS 5 0.0 100.0 
-~-------------------~----------------------~-BUBTOTflL 30 33.3 66.7 
••••••••••••••••••••••••••••••••••••••••••••••• TOTAL 230 43.S 
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0-102 
56.5 
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BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
-~- -' -
D,.T,. SERVICES 
WORD PROCES~INO 
BY CLASS ,.ND SU8CL,.SS OF USERS 
QUESTION NO. 91 
FREQ 
61 
16 
13 
11 
1~ 
11 
16 
YES 
PCT 
7~.4 
7S.0 
30.8 
~4.S 
60.0 
63.6 
SO.O 
USE 
NO 
PCT 
24.6 
2~.0 
69.2 
4S~S 
40.0 
36.4 
SO.O 
-------------------------~----~---------------SUBTOTAL 143 64.3 3~.7 
GOVERNMENT 
FEDER/,L 23 73.9 26.1 
STATE 19 63.2 36.8 LOCAL 1S 33.3 66.7 
----------------~-----------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEDICAL 
RELIGIOUS 
S7 
18 
8 
~ 
66.7 
7~.0 
60.0 
33.3 
2~.0 
4~.0 
------------------------------------~---------SUBTOTAL 31 67.7 32.3 
••••••••••••••••••••••••••••••••••••••••••••••• TOTAL 231 36.4 
ORIGINAL PAGE fI' 
OF POOR QUALITY 
TABLE 0-16 
0-103 
"ltTIt SERVICES 
"ltIL80X SERVICES 
8Y CLltSS ItND SU8CL"SS OF USERS QUESTION NO. 92 
USE 
YES NO FREQ PCT PCT 
8USINESS 
MltNUF"CTURING 58 2S.9 74.1 TRltNSPORTltTION 16 2S.0 7S.0 UTILITIES 12 0.0 100.0 RETltIL 11 36.4 63.6 FINltNCE 1S 33.3 66.7 PROFESSION"L 10 10.0 90.0 OTHER 16 31.3 68.8 ---------~------------------------~-----------SU8TOTltL 
GOVERNMENT 
FEDER"L 
ST"TE 
LOCltl 
138 
23 
20 
13 
34.8 
10.0 
0.0 
6S.2 
90.0 
100.0 
----------------------------------------------, SU8TOT",-
INSTITUTIONS 
EDUC"TION"l 
MEDICAL 
RELIGIOUS 
S6 
18 
7 
S 
8201 
44.4 
14.3 
0.0 
~5.6 
85.7 
100.0 
----------------------------------------------SUBTOTAL 30 30.0 70.0 
TOTltl 224 23.7 
¥ 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0-17 
D-IOlf 
pi 
'" ~ I ill 
.. it . 
nl 
., , . 
~I ! I ill 
ili 
nl ~ I n· I 1 ! 
J 
11, 
i III 
D 
D 
[J 1-'00, ~ 
.......... 
[J 
I 
I 
I 
I 
II 
Ir 
[ 
II 
II 
n 
n 
II 
(1 
II 
II 
II 
D 
II 
11 
DAT~ SERVICES 
F~CSI"ILE 
BY CLASS ~ND SU8CL~SS OF USERS 
QUESTION NO. 93 
USE 
YES NO FREQ PCT PCT 
BUSINESS 
HANUFIICTURING 60 95.0 5.0 TRANSPORTIITION 16 81.3 18.8 UTILITIES 13 92.3 7.7 RETAIL 10 80.0 20.0 FINANCE 14 92.9 701 PROFESSIONAL 12 75.0 25.0 OTHER 17 100.0 0.0 
----------------------------------------------SUBTOTAL 142 90.8 9.2 
GOVERN"ENT 
FEDERAL 22 86.4 13.6 STATE 20 80.0 20.0 LOCAL 15 53.3 46.7 --------------------~-------------------------SUBTOTAL 
INSTITUTIONS 
EDUCATIONIIL 
MEDICAL 
RELIGIOUS 
57 
16 
9 
6 
----------------------------------------------SUBTOTAL 31 35.5 
========:==:===z=========_===.===== ••• ==== •••• = TOTAL 230 83.5 16.5 
ORIGINAL PAGt fl' 
OF POOR QUAlny 
TABLE 0-88 
.~. ="'~~~' 
=- .. .: __ ...:0 _ =' ~ 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
DATA SERVICES 
TWX AND TELEX 
BY CLASS AND SUBCLASS OF USERS QUESTION NO. 94 
FREQ 
60 
16 
13 
10 
14 
13 
17 
USE 
YES NO 
peT PCT 
95.0 
81.3 
76.9 
60.0 
78.6 
76.9 
94.1 
5.0 
18.8 
23.1 
40.0 
21.4 
23.1 
~.9 
----------------------------------------------SU8TOTAL 143 86.0 14.0 
GOVERNMENT 
FEDERAL 22 86.4 13.6 STATE 20 65.0 35.0 
LOCAL 15 46.7 ~3.3 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
ErlUCATIONAL 
MEIIICAL 
RELIGIOUS 
57 
18 
9 
:5 
68A 31.6 
27.8 
55.6 
40.0 
----------------------------------------------SUBTOTAL 32 37.5 
==========-==================================== TOTAL 232 
TABLE 0-89 
[' 106 
ORIGINAL PAM. 
OF POOR QUAUT'I 
f1 
11 
II 
:1 
11 I 
n 
D 
[J 
~ 
~. -. - --- :~~. 
7~~llL - - - . - -. - - - . -
'I 
D~TA SERVICES 
MAILOR~M I BY CLASS AND SUBCLASS OF USERS QUESTION MO. 95 
I USE YES NO FREQ PCT peT 
I BUSINESS 
MANUFACTURING 60 66.7 33.3 I TRANSPORTATION 16 43.& 56.3 UTILITIES 12 25.0 75.0 RETAIL 10 30.0 70.0 FINANCE 12 33.3 66.7 I PROFESSIONAL 12 75.0 25.0 OTHER 16 50.0 50.0 ~--------------------------------------~---~--I SUBTOTAL 138 53.6 46.4 
GOVERNMENT 
I FEDERAL 22 50.0 50.0 STATE 20 35.0 6S.0 LOCAL 1S 26.7 73.3 I --------------------------------------~-------SUBTOTAL 57 38.6 61.4 
I INSTITUTIONS ! EDUCATIONAL 17 41.2 58.8 I MEDICAL 9 44.4 55.6 , 
I I RELIGIOUS 5 60.0 40.0 l I I ----------------------------------------------
i SU9TOTAL 31 45.2 54.8 
J I i =========================== ••• =.===.==~==.=.=.= 
, 
TOTAL 226 48.7 51.3 
• I s 
~ 
i 
• ; 
· I j I I ORIGINAL PAG:Z IS 
OF POOR QUALIlY 
I 
I 
TABLE 0-90 
I 
I 0-107 
- - --- --"--------
~ f ' 
'" 
BUSINESS 
KANUFACTURING 
TRANSPORTATION 
UTILITIES 
RET~IL 
FINANCE 
PROFESSIONAL 
OTHER 
D~T~ SERVICES 
SECURE VOICE 
BY CLASS ~ND SUBCLASS OF USERS 
QUESTION NO. 96 
FREQ 
60 
15 
12 
10 
14 
12 
16 
USE 
YES NO 
PCT PCT 
13.3 
6.7 
• 8.3 
10.0 
14.3 
0.0 
6.3 
86.1 
93.3 
91.1 
90.0 
85.7 
100.0 
93.8 
----------------------------------------------SUBTOT~L 139 10.1 89.9 
GOVERNKENT 
FEDER~L 21 9.5 90.5 STATE 19 15.8 84.2 LOCAL 13 7.7 92.3 
--------------------------------~-------------SUBTOTAL 53 11.3 88.7 
INSTITUTIONS 
ErtUCATIONAL 17 5.9 94.1 HEDICAL 9 0.0 100.0 RELIGIOUS 5 0.0 100.0 
--------------------------------------~-------SUEcTOTAL 31 96.8 
=== ••• =-====================== •• === •• === ••• ==== TOTAL 223 
ORIGINAL PAGE • 
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TABLE 0-91 
0-108 
fl" .. 
,. - - - - ---" ".,- ~ ~-=~- .., ,. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
DATA SERVICES 
MONITORING SERVICES 
8Y CL~SS ~ND SU8CL~SS OF USERS 
QUESTION NO. 97 
USE 
YES NO 
FREQ PCT PCT 
8USINESS 
M~NUF~CTURING 58 4f 6 53.4 
TRANSPORT~TION 16 4;5.8 56.3 
UTILITIES 12 25.0 75.0 
RETAIL 10 40.0 60.0 
. FINANCE 14 50.0 50.0 
PROFESSIONAL 12 41.7 58.3 
OTHER 16 25.0 15.0 
----------------------------------------------SUBTOT~L 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
138 
21 
19 
13 
58.7 
71.4 
47.4 
76.9 
----------------------------------------------SUBTOTAL 53 35.8 64.2 
INSTITUTIONS 
EDUCATIONAL 16 56.3 43.8 
MEDICAL 9 12.5 97.5 
RELIGIOUS 5 20.0 90.0 
----------------------------------------------SUBTOTAL 29 37.9 
===========================.===.===.===~====.== 
TOTAL 220 39.5 60.5 
ORIGINAL PAGE IS 
OF POOR QUALITY 
TA8LE 0-92 
0-109 
CLASS/SUBCLASS 
BUSINESS 
"ANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONltL 
OTHER 
INTRA-ORGANIZATIONAL COMMUNICATIONS NEEDS 
DATA SERVICES 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 98 
PERCENT 
HIGH FREQ LOW 
"EAN 
57 5 100 78 15 15 100 81 10 80 100 91 10 70 100 86 14 20 100 75 11 0 9(' 55 15 10 100 81 
-------------------------------------------------------SUBTOTltL 132 
GOVERN"ENT 
FEDERAL 
STATE 
LOCAL 
o 100 78 
20 
17 
13 
o 
50 
30 
100 
98 
100 
77 
84 
86 
-------------------------------------------------------SUBTOTAL 50 
INSTITUTIONS 
ErllJCA T I ONAl 
MErlICAL 
RELIGIOUS 
17 
9 
5 
o 100 82 
84 
89 
98 
40 
75 
90 
99 
99 
100 
-------------------------------------------------------SUBTOTAL 31 40 100 S8 
==============-=============.=========================== TOTAL 213 o 100 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0-93 
0-110 
so 
n 
D 
D 
-. 
[J 
[J 
[j 
[] 
o 
! , 
I 
I 
I; 
I 
II 
[ 
E 
II 
II 
Ir 
II 
[ 
I[ 
[ 
I. 
I 
I 
I 
I 
INTER-ORGANIZATION~L COMMUNICATIONS NEEUS 
DATA SERVICES 
BY CLASS AND SUBCL~SS OF USERS QUESTION NO. 99 
PERCENT CLASS/SUBCLASS FREQ LOW HIGH MEAN 
BUSINESS 
MANUFACTURING S6 0 9S 22 TRANSPORTATION IS 0 9S 19 UTILITIES 9 0 20 10 RETAIL 10 0 30 14 FINANCE 14 0 90 25 PROFESSIONAL 11 10 100 45 OTHER 15 0 90 19 
-------------------------------------------------------SUBTOTAL 130 0 100 22 
GOVERNMENT 
FEDERAL 17 0 100 22 STATE 16 2 50 16 LOCAL 13 0 70 14 
-------------------------------------------------------SUBTOTAL 46 0 100 19 
INSTITUTIONS 
EIfUCATIONAL 17 1 60 16 MEDICAL 9 1 25 11 RELIGIOUS 4 0 10 3 
.. _-----------------------------------------------------SUBTOTAL 30 0 60 13 
==== ••• =========a.==.= •• ==.= ••• === ••• ======== •• ==~~===== TOTAL 206 0 100 
ORIGINAL PAGE ". 
OF POoR QUALITY 
TABLE 0-94 
0-111 
20 
~ 
I 
II' 
i 
I 
~ 
I 
., 
-
~ 
" " 
.-----------~-------------.---.---.-.... 
CLASS/SU8CLI\SS 
BUSINESS 
HANUFI\CTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
SUBTOTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
l1E[IICAL 
RELIGIOUS 
SUBTOTAL 
PEAl< HOUR 
DATA COMMUNICATIONS - FIRST PEAl< 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 100 
NO 
PEI\K 
FREQ PCT 
48 25.0 
15 40.0 
11 36.4 
7 28.6 
12 33.3 
10 10.0 
11 45.5 
9 
AM 
PCT 
10.4 
13.3 
9.1 
0.0 
9.3 
10.0 
0.0 
10 
AH 
peT 
33.3 
26.7 
9.1 
57.1 
16.7 
20.0 
27.3 
TI"E OF 
11 12 
A" PH 
PCT PCT 
4.2 0.0 
0.0 0.0 
18.2 0.0 
0.0 0.0 
16.7 8.3 
10.0 0.0 
0.0 0.0 
DAY 
1 
PH 
PCT 
4.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2 
F'H 
PCT 
12.5 
0.0 
9.1 
0.0 
8.3 
20.0 
9.1 
3 
PH 
PCT 
4.2 
6.7 
0.0 
0.0 
0.0 
0.0 
9.1 
4 
PH OTHR 
PCT PCT 
4.2 2.1 
0.0 13.3 
9.1 9.1 
0.0 14.3 
0.0 8.3 
0.0 30.0 
O.IJ 9.1 
114 29.8 8.9 28.1 6.1 0.9 1.8 9.6 3.5 2.6 8.9 
16 37.5 ~.~ ~1.3 
13 46.2 7.7 7 •. 7 
11 54.5 19.2 18.2 
0.0 0.0 
7.7 7.7 
0.0 0.0 
0.0 12.5 
0.0 23.1 
0.0 0.0 
6.3 
0.0 
0.0 
6.3 
0.0 
0.0 
0.0 
0.0 
9.1 
40 45.0 10.0 20.0 2.5 2.5 0.0 12.5 2.5 2.5 2.5 
15 33.3 0.0 53.3 6.7 0.0 
6 66.7 0.0 16.7 0.0 0.0 
5100.0 0.0 0.0 0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 
0.0 
0.0 
0.0 6.7 
0.0 16.7 
0.0 0.0 
26 53.8 0.0 34.6 3.8 0.0 0.0 0.0 0.0 0.0 7.7 
==s=z====================================================================== 
TOTAL 180 36.7 7.8 27.2 5.0 1.1 1.1 8.9 2.8 2.2 7.2 
TABLE ()'9S 
D-I12 
ORIGINAL PAGE • 
OF POOR QUALITY 
I1 
n 
n 
n 
Jl 
n·~ • 
n 
il 
II 
n' i 
n 
il
' 
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11 
!I¥" .. 
iJ:. ~ 
D 
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D 
I 
I 
I 
PEltK HOUr; 
DATA COMMUNICATIONS - SECOND PEAK 
BY CLASS AND SU.CLltSS OF USERS 
QUESTION NO. 101 
TIHE OF 
11 12 
It" PM 
234 
II CLASS/SUBCLltSS 
BUSINESS 
NO 
PEAl< 
FREQ PCT 
9 
A" 
PCT 
10 A" PCT PCT PCT 
DAY 
1 
PH 
PCT 
PH PH PH OTHR 
PCT PCT PCT PCT 
I 
I 
I 
I: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
MANUFltCTURING 35 34.3 0.0 0.0 2.9 0.0 2.9 31.4 8.6 11.4 8.6 
TRANSPORTATION 12 50.t" 0.0 8.3 0.0 0.0 0.0 16.7 8.3 8.3 8.3 
UTILITIES 6 66.7 0.0 0.0 0.0 0.0 0.0 0.0 16.7 0.0 16.7 
RETAIL 4 50.0 25.0 0.0 0.0 0.0 0.0 25.0 0.0 0.0 0.0 
FINANCE 10 40.0 0.0 0.0 0.0 0.0 0.0 10.0 30.0 20.0 0.0 
PROFESSIONAL 4 25.0 0.0 0.0 0.0 0.0 0.0 75.0 0.0 0.0 0.0 
OTHER 8 62.5 0.0 0.0 0.0 0.0 0.0 25.0 12.5 0.0 0.0 
-------------------------------------------------~------------------------SUBTOTAL 79 43.0 1.3 1.3 1.3 0.0 1.3 25.3 11.4 8.9 6.3 
GOVERNHENT 
FEDERAL 13 38.5 0.0 0.0 0.0 0.0 0.0 7.7 38.5 7.7 7.7 
STATE 9 66.7 0.0 0.0 0.0 0.0 0.0 0.0 11.1 11.1 11.1 
LOCAL 11 54.5 0.0 0.0 0.0 0.0 9.1 18.2 9.1 0.0 9.1 
-------------------------------~------------------------------------------SUBTOTAL' 33 51.5 0.0 0.0 0.0 0.0 3.0 9.1 21.2 6.1 9.1 
INSTITUTIONS 
EDUCATIONAL 13 30.8 0.0 0.0 0.0 0.0 0.0 30.8 23.1 7.7 7.7 
HEI'ICAL 6 66.7 0.0 0.0 0.0 0.0 0.0 0.0 16.7 0.0 16.7 
RELIGIOUS 5100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
------------------------.~--------~----------------------------------------SUBTOTAL 24 54.2 0.0 0.0 0.0 0.0 0.0 16.7 16.7 4.2 8.3 
=.== ••• == •••• = •••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••• 
TOTAL 136 47.1 0.7 0.7 0.7 0.0 1.5 19.9 14.7 
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TABLE 0.96 
1)..113 
I 
1 
t 
~ 
I -
" i 
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~ 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRftNSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
VIDEO SERVICES 
USE OF VIDEO TELECONFERENCING 
B'f CLASS AND SUBCLASS OF USERS 
QUESTION NO. 102 
FREQ 
61 
15 
13 
11 
15 
12 
18 
'fES 
F'CT 
24.6 
6.7 
0.0 
9.1 
20.0 
16.7 
16.7 
USE 
NO 
PCT 
7S.4 
93.3 
100.0 
90.9 
80.0 
83.3 
83.3 
-----~-----------------~----------------~~----SUBTOTAL 145 17.2 82.8 
GOVERNMENT 
FEIIERAL 19 5.3 94.7 
STATE 20 10.0 90.0 
LOCAL 16 0.0 100.0 
---------~------------------------------------SUBTOTAL 
T.NSTITUTIONS 
EIIUCATIONAL 
MEIIICAL 
RELIGIOUS 
55 
19 
8 
7 
10.5 
25.0 
28.6 
94.5 
89.5 
7:;.0 
71.4 
----------------------------------------------
SU8TOTAL 34 
= ••• = •••• =.= •••••••• = •••••••••••••••••••••••••• 
TOTAL 234 14.5 8S.S 
TABLE 0-97 
I 
I " .. 
I 
I 
I 
~-11 
n I 
n 
Il 
n .. 
0 
!l 
n 1i .. 
II • 
n 
11 
D 
[] 
[] 
I 
I 
I CLASS/SUBCLASS 
BUSINESS 
I MANUFACTURING TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
--".-~- .. ,.-~4¥. - -
ANNUAL COMMUNICATIONS IUDGET 
VIDEO IUDGET IN DOLLARS (OOO'S) 
8Y CLASS AND SUBCLASS OF USERS 
QUESTION NO.' 103 
FREQ LOW HIGH MEAN 
11 20 3000 734 
0 0 0 0 
0 0 0 0 
1 0 0 0 
3 100 200 133 
2 200 600 400 
2 12 2S0 131 I ----------------------~.-------------------~------------SUBTOTAL 
I GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
19 
o 
1 
o 
o 
o 
100 
o 
3000 
o 
100 
o 
S02 
o 
100 
o n ---------------------------------------~---------------SUBTOTAL 1 o 100 100 
II INSTITUTIONS 
n 
IJ 
II 
r 
U 
(] 
(1 
[J 
(j 
11 
EtlUCATIONAL 
MEDICAL 
RELIGIOUS 
o 
1 
o 
o 
860 
o 
o 
860 
o 
o 
860 
o 
-------------------------------------------------------SUBTOTAL 1 o 860 860 
====·.··.· ....•••••••••••••..•..........•.•••... n ••••••• 
TOTAL 21 o 3000 500 
ORIGINAL PAQE ,,' 
OF POOR QUALITY. 
TA8LE D-91 
D-IU 
"¥ -, -~ .~ -- -- ~--=--~- -~ _ - - _~ ~~=~~ ~~fo!!:' 
~ ~_ -="--00&>.-~~ ... __ ~~~ __ ~_~ ~~ __ ~_ ___... _____ _ 
i 
• ~ 
-6~ 
CLflSS/SUBCLflSS 
BUSINESS 
MfiNUFfiCTURING 
PERCENT INCREfiSE IN ANNUAL COMMUNICATIONS BUDGET 
VIDEO IUDGET 
BY CLASS AND SUICLflSS OF USERS 
QUESTION NO. 104 
PERCENT OF INCREfiSE 
FREQ LOW HIGH MEAN 
14 0 300 39 TRANSF'ORTfiTION 0 0 0 0 UTILITIES 0 0 0 0 RETAIL 0 
• 0 0 0 FINANCE 2 0 20 10 
PROFESS IONfiL 1 13 13 13 OTHER 2 S 10 S 
~~---~-----------~--~----------------------------------SUBTOTAL 19 0 300 31 
GOVERN"ENT 
FEDERfiL 0 0 0 0 STATE 1 0 0 0 
LOCAL 1 100 100 100 
-~------------------------------------~----------------SUBTOTAL 2 0 100 50 
INSTITUTIONS 
EIUJCA T I ONAl 0 0 0 0 MErlleAL 1 22 22 22 RELIGIOUS 1 10 10 10 
-------------------------------------------------------SUBTOTAL 2 0 22 16 
......................... " .............................. 
TOTfiL 23 
# 
0 300 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0-99 
0-116 
32 
"-=8f"'!!i 
~-I 
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~) ~ , 
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~i 'j 
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I 
I 
I 
I 
II 
II 
CL~SS/SUICLASS 
8USINESS 
I1~NUF~CTURING 
PERCENT OF INCREASE IN ANNUAL VOLUME OF SERVICES 
VIDEO SERVICES 
IY CLASS AND SUBCLASS OF USERS 
QUESTION NO. lOS 
PERCENT OF INCREASE FREQ LOW HIGH ME~N 
13 0 600 85 TR~NSPORT~TION 0 0 0 0 UTILITIES 0 0 0 0 RET~IL 0 0 0 0 FINANCE 2 0 20 10 PROFESSION~L 1 35 35 35 OTHER 3 :5 20 15 ------------~------------------~-----------------------SU8TOT~L 19 0 600 63 
GOVERNMENT 
FEDER~L 0 0 0 0 ST~TE 1 0 0 0 LOC~L 1 100 100 100 
------~------------------------------------------------SU8TOT~L 2 0 100 50 
INSTITUTIONS 
EDUC~TI'JN~L 0 () 0 0 MEDICAL 1 0 0 0 RELIGIOUS 1 10 10 10 
-------------------------------------------------------SU8TI)TAL 2 0 10 5 
II TOT~L .. ~ ...............................•..................... 23 o 600 57 
II 
II 
II 
D 
D 
o 
TABLE 0-100 
0.117 
ORIGINAL PAQ! II 
OF PooR QUAlm 
: I 
VIDEO SERVICES 
8IT R~TE FOR VIDEO TELECONFERENCING 
8Y CL~SS ~ND SU8CL~SS OF USERS QUESl'!ON NO. 106 
8IT R~TE (8PS) 
9.61( S61( 1.S" 6.3" CL.~SS/SU8CLASS FREQ PCT PCT PCT peT 
BUSINESS 
MANUFACTURING 10 10.0 0.0 60.0 30.0 TRANSPORTATION 0 0.0 0.0 0.0 0.0 UTILITIES 0 0.0 0.0 0.0 0.0 RETAIL. 0 0.0 0.0 0.0 0.0 FIN~NCE 3 0.0 0.0 33.3 66.7 PRO~ESSIONAL. 1 0.0 0.0 100.0 0.0 OTHER 1 0.0 0.0 100.0 0.0 
------------------~-------------------------------------~-------SU8TOTAL lS 6.7 0.0 60.0 33.3 
GOVERN"ENT 
FEDERAL 0 0.0 0.0 0.0 0.0 STATE 1 0.0 0.0 0.0 100.0 L.OCAL. 0 0.0 0.0 0.0 0.0 -----------~~---------------------------------~------~----------SUBTOTAL 1 0.0 0.0 0.0 100.0 
INSTITUTIONS 
EDUCATIONAL 0 0.0 0.0 0.0 0.0 MEDICAL. 0 0.0 0.0 0.0 0.0 RELIGIOUS 0 0.0 o.~ 0.0 0.0 
----------------------------~-----------------------------------SUBTOTAL 0 0.0 O.t) 0.0 0.0 
•••••••••••••••••••• •••••••••••••••• s •••••••••• _ .••••••••••••••••• TOTAL 16 6.3 0.0 S6.3 
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TABLE 0.101 
0.111 
37.S 
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n 
r 
1I 
IJ 
D 
Il 
(J 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
F'ROFESSIJNAL 
On:i:R 
VIDEO SERVICES 
ONE WAY OR TWO WAY VIDEO TELECONFERENCING 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 107 
INTERACTION 
ONE WAY TWO-WAY 
. FREQ PCT PCT 
13 23.1 76.9 
1 0.0 100.0 
0 0.0 0.0 
1 0.0 100.0 
4 25.0 75.0 
2 0.0 100.0 
3 66.7 33.3 
----------------------------------------------SUBTOTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
24 
o 
1 
o 
0.0 
0.0 
0.0 
75.0 
0.0 
100.0 
0.0 
----------------------------------------------SUBTOTAL 
INSTITUTIONS 
Er'UCATIONriL 
MErlICAL 
RELIGIOUS 
1 
1 
1 
0.0 
0.0 
0.0 
100.0 
100.0 
100.0 
100.0 
0.0 
----------------------------------------------SUBTOTAL 50.0 50.0 
============================ ••• =======-======== TOTAL 29 
.~~~-----~~~-~-- ---- --- -- --.-- .. -- . 
27.6 
TABLE 0-102 
0-119 
ORIGINAL PAGE II 
OF POOR QUALITY • 
CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
VIDEO SERVICES 
USE OF VIDEO TELECONFERENCING 
BY CLASS AND SUBCLASS OF USERS 
QUESTIONS. NO. 108 109 110 
USES 
MEETINGS EDUCAT. MISC. 
FREQ PCT PCT PCT 
12 58.3 8.3 33.3 
2 ~\f~0 50.0 0.0 
0 0.:.> 0.0 0.0 
1 100.0 0.0 0.0 
3 66.7 33.3 0.0 
3 33.3 33.3 33.3 
2 100.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 23 60.9 17.4 21.7 
GOVERNMENT 
FEDERAL 0 0.0 0.0 0.0 STATE 2 100.0 0.0 0.0 LOCAL 0 0.0 0.0 0.0 
---------------------------------------------------- --SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEIHCAL 
RELIGIOUS 
1 
1 
1 
100.0 
0.0 
C,O 
0.0 
0.0 
100.0 
100.0 
100.0 
\..0 
0.0 
0.0 
0.0 
-------------------------------------------------------SUIHOTAL 3 0.0 100.0 0.0 
==========~=================r=========================== TOTAL 28 . 57.1 25.0 17.9 
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VIDEO SERVICES 
WHY USE VIDEO TELECONFERENCING 
BY CLhSS hND SUB~~hSS OF USERS 
QUESTIONS NO. 111 112 113 
REhSONS 
ShVE REDUCE INCREhSE 
TII1E TRhVEL hCCESS 
CLhSS/SUBCLhSS FREQ PCT PCT PCT 
BUSINESS 
MANUFACTURING 8 37.5 50.0 12.5 
TRANSPORTATION 1 0.0 100.0 0.0 
UTILITIES 0 0.0 0.0 0.0 
RETAIL 0 0.0 0.0 0.0 
FINANCE 5 40.0 40.0 20.0 
PROFESSIONAL 4 25.0 50.0 2S.0 
OTHER 3 33.3 66.7 0.0 
--------~----------------------------------------------SUBTOTAL 21 33.3 52.4 14.3 
GOVERNMENT 
FEDERAL 0 0.0 0.0 0.0 
STATE 2 50.0 50.0 0.0 
LOCAL 0 0.0 0.0 0.0 
-------------------------------------------------------SUBTOTAL 2 50.0 50.0 0.0 
rNSTITUTIONS 
EDUCATIONAL 0 0.0 0.0 0.0 
MEDICAL 1 0.0 0.0 100.0 
RELIGIOUS 2 0.0 50.0 50.0 
-------------------------------------------------------SUBTOTAL 3 0.0 33.3 66.7 
==== •••• =.================ •• === •••••••••• =====.========= 
TOTAL 26 30.8 50.0 19.2 
ORIGINAL PAGE IS 
OF POOR QUALI'IY 
TABLE 0-104 
0-121 
".-- -". ~"-~'-"-...".,. .. ....-.r 
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INTRA-ORGANIZATIONAL COMMUNICATIONS NEEDS 
BY VIDEO SERVICES CLASS AND SUBCLASS OF USERS QUESTION NO. 114 
PERCENT CLASS/SU8CLASS FREQ LOW HIGH "EAN 
BUSINESS 
MANUF~CTURING 12 50 100 95 TRANSPORTATION 1 100 100 100 UTILITIES 0 0 0 0 RET~IL 1 100 100 100 FINANCE 3 100 100 100 PROFESSIONAL 2 100 100 100 OTHER 3 0 100 67 
-------------------------------------------------------SUBTOTAL 22 0 100 92 
GOVERNMENT 
FEIIERAL (j 0 0 0 STATE 2 20 60 40 LOCAL 0 0 0 0 
-------------------------------------------------------SUBTOTAL 2 0 60 40 
INSTITUTIONS 
E£iUCATION~L 0 0 0 () ME!HCAL 1 100 100 100 RELIGIOUS 1 100 100 100 
-------------------------------------------------------SUBTOTAL 2 o 100 100 
===========z======================.===~ •• ========= •• ==== TOTAL 26 o 100 
ORIGINAL PAGE • 
OF POOR QUALITY 
TABLE 0-10' 
0-122 
89 
f1 i 
I 
I 
(LASS/SU8CLASS 
BUSINESS 
II "'ANUFACTURING 
. TRANSPORTATION 
(!'. UTILITIES ?RETAIL 
-FINANCE 
PROFESSIONAL 
INTER-ORGANIZATIONAL COMMUNICATIONS NEEDS 
VIDEO SERVICES 
8Y CLASS AND SUBCLASS OF USERS 
QUESTION NO. 115 
FREQ 
12 
1 
o 
1 
3 
2 
LOW 
o 
o 
o 
o 
o 
o 
PERCENT 
HIGH MEAN 
SO 5 
o 0 
o 0 
o 0 
o 0 
o 0 
II~~~:~----------------------~--------~------~~~-------~~ SUBTOTAL 22 0 100 7 
UOVERNHENT 
FEDERAL 0 0 0 0 
nSTATE 2 40 80 60 
llLOCI'IL 0 0 , 0 
-~~-------------------~---------------------~-, . .... ~ ..... _-.... SUBTOTAL 
[]NSTITUTIONS 
2 0 a~ 60 
[JE(lLICATIONAL 0 0 0 0 
_ 'MEI,ICAL 1 0 0 0 RELIGIOUS 1 0 0 0 
[];~;;~;~~-------------------;--------~--------~--------~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••• [JOTAL 26 0 100 11 
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TABLE 0.106 
0.123 
! 
! 
I 
~ I 
~ .•. _ •... l.
~1 
CL/\SS/SU8CLASS 
BUSINESS 
i'1AHUF/\CTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
SUBTOTAL 
GOVERNMENT 
FEDERAL 
ST/\TE 
LOCAL 
SUBTOTAL 
INSTITUTIONS 
EDUCATIONAL 
MEDICAL 
RELIGIOUS 
SUBTOTAL 
PEltK HOUR 
VIDEO COM"UNICATIONS - FIRST PEAK 
BY CLASS AND SUBCLASS OF USEAS 
OUESTION NO. 116 
NO 
PEf\k 
FREO ~T 
9 33.3 
0 0.0 
0 0.0 
0 0.0 
9 
ItM 
PCT 
22.2 
0.0 
0.0 
0.0 
10 
AM 
PCT 
11.1 
0.0 
0.0 
0.0 
TIME OF 
11 12 
/\" PM 
PCT PCT 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
DAY 
1 
PM 
PCT 
0.0 
0.0 
0.0 
0.0 
2 
PM 
PCT 
22.2 
0.0 
0.0 
0.0 
1 0.0 0.0 0.0 0.0 0.0 0.0100.0 
2 0.0 0.0 0.0 0.0 50.0 0.0 0.0 
3 33.3 0.0 0.0 0.0 0.0 33.3 33.3 
3 
PM 
PCT 
11.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4 
PM OTHR 
PCT PCT 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
50.0 0.0 
0.0 0.0 
15 26.7 13.3 6.7 0.0 6.7 6.7 26.7 6.7 6.7 0.0 
o 0.0 
1 0.0 
o 0.(. 
0.0 0.0 
0.0100.0 
0.0 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 0.0 0.0100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
o 0.0 0.0 
1 0.0 0.0 
1100.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 0.0 0.0 
0.0 0.0 
0.0100.0 
0.0 0.0 
2 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 
l 
• J 
f I" 
• 
n 
-~ I 
.. . 
=._.=_ •••• ========.=_._==_._-==-=-===-===._-============-==-=._============ flt .. 
TOTAL 18 27.8 11.1 11.1 0.0 5.6 5.6 22.2 5.6 5.6 5.6 
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CLASS/SUBCLASS 
BUSINESS 
MANUFACTURING 
TRANSPORTATION 
UTILITIES 
RETAIL 
FINANCE 
PROFESSIONAL 
OTHER 
SUBTOTAL 
GOVERNMENT 
FEDERAL 
STATE 
LOCAL 
SUBTOTAL 
[ INSTITUTIONS 
ErrUCATIONAL 
MEDICAL 
RELIGIOUS 
PEAK HOUR 
VIDEO COMMUNICATIONS - SECOND PEAK 
BY CLASS AND SUBCLASS OF USERS 
QUESTION NO. 11' 
NO 
PEAK 
FREQ PCT 
4 '5.0 
0 0.0 
0 0.0 
0 C.O 
9 
AM 
PCT 
0.0 
0.0 
0.0 
0.0 
1 0.0100.0 
1 0.0100.0 
2 50.0 0.0 
10 
AM 
PCT 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
TIME OF 
11 12 
AM PM 
PCT PCT 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
DAY 
1 
PM 
peT 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2 
PM 
PCT 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
J 
PM 
PCT 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
50.0 
4 
PM OTHR 
PCT PCT 
25.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
8 50.0 25.0 0.0 0.0 0.0 0.0 0.0 12.5 12.5 0.0 
o 0.0 0.0 0.0 
1 0.0 0.0 0.0 
o 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0100.0 
0.0 0.0 0.0 0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
1 0.0 0.0 0.0 0.0 0.0 0.0100.0 0.0 0.0 0.0 
o 0.0 0.0 0.0 
1 0.0 0.0 0.0 
1100.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 0.0100.0 
0.0 0.0 0.0 
--------------------------------------------------------------------------
r 
L 
[ 
[ 
L_ 
[J 
0" ! 
o 
lJ 
SUBTOTAL 2 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 
=.=== ••• =========== •••• = ••••••••••• == •• ===== ••••••••••• = •••• == ••• = ••• = •• === 
TOTAL 11 45.5 18.2 0.0 0.0 0.0 0.0 9.1 9.1 9.1 9.1 
TABLE 0-108 
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APPENDIX E 
NET LONG HAUL PEAK HOUR CPS FORECAST 
£.1 INTRODUCTION 
The impacted baseline was modified by the removal of the intra-SMSA traffic 
(i.e., traffic which flows within a Standard Metropolitan Statistical Area 
(SMSA». The percent of traffic removed from each service to get to the net 
long haul is given in Table E-l. Three other adjustments are made to the traffic 
at this point: data carried by voice lines were rem~ved, efficiency factors were 
applied to data traffic and annual traffic is converted to peak hour units. The 
resulting net long haul traffic forecast shown in Table E-.5 was the basis for all 
traffic distribution and traffic separation analysis which follows. Figure E-I 
depicts the basic flow of the analysis necessary to translate the impacted 
baselines into the net long haul traffic forecasts. It should be pointed out that 
traffic originated from, or terminated to, the hinterlands was retained; hinter-
land was defined as that area outside a SMSA. 
£.2 INTRA SMSA TRAFFIC 
A certain proportion of each service application traffic does not leave the SMSA 
in which it was origir . .:..ted. By definition this traffic does not qualify as long haul 
and must be removed from the forecasts. Many services already had this portion 
of the traffic removed, such as Network video. For other services the amount of 
intra-SMSA traffic varied greatly. Therefore, each service was reviewed 
independently and a percent of traffic was removed (see Table E-U. The percent 
of intra-SMSA traffic was determined through industry contacts, our literature 
search, the user survey and internal Western Union analysis. This step reduced 
the traffic by 4 percent. 
E..2.1 Voice 
The voice traffic forecast was analyzed using AT&T statistics as well as the 
physical boundaries of SMSAs. Message toll service for both resitiential and 
business in almost aU inter-SMSA. The exception is in large SMSAs where some 
inter-SMSA traffic is counted as toU. This was found to be small. Private line 
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and mobile telephones were treated similarly to message toU services. The 
various radio services are defined as inter-SMSA in the baseline and thus no 
traffic was removed. 
E.2.2 Data 
For data an internal analysis prepared by Western Union and Interrlational Data 
Corporation provided information about line speed and the distance traffic 
travels. Along with this a review of the individual services based on Western 
Union's own experience was used to estimate the intra SMSA traffic. 
E.2.3 Video 
The baseline for aU video services is defined as long haul and thus an estimate of 
the intra SMSA traffic is meaningless. 
E.3 DATA TRAFFIC CARRIED ON ANALOG (VOICE) FACIUTIES 
The data service category net long haul traffic forecast has been calculated on 
the basis of market demand - without consideration of the transmission facilities 
used. The voice service category has been calculated in a similar manner. 
However, the voice forecasts, which were based on historical growth patterns, 
included facilities on which data traffic was implemented. If the forecasts wel'e 
not modified to acknowledgf! this situation, a duplication in market demand. 
would be caused. 
It was decided that the dati: service category forecasts should remain whole and 
that the voice service ~ategory should be reduced by the amount of the data 
traffic carried. This would aHow the data market demand to remain intact as an 
aid to subsequent market ailalyses. 
The methodology used to convert applicable data traffic (expressed in terabits 
per year) to voice traffi.-: (expressed in half voice circuits) included the following 
steps: 
E-3 
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a. Analyze each data application to determine the nature of the 
traffic: peak oriented; off·peak oriented; one-way; two-way or 
special. 
b. Derive a conversion factor to convert terabits per year to half 
voice circuits which takes nature of traffic into account. 
c. Calculate equivalent voice facilities load for aU data traffic. 
d. Analyze each data application to determine the proportion 
carried on voice facilities in 1978, 1980, 1990 and 2000. 
e. Calculate net voice facilities carrying data traffic and reduce 
voice service category forecasts by a like amount. 
Very few dedicated data facHities are currently in use. In 1980, approximately 
90 percent of data traffic was carried on voice facilities. AntiCipating the 
emergence of digital facilities, the weighted average of data on voice facilities 
declined to 67 percent in 1990 and 25 percent in 2000. (See Table E-2). The 
percent of data carried by voice lines is presented, by service and year, in Table 
E-1. 
E.4 PEAK HOUR CONVERSION 
The next step in developing the long haul peak hour traffic forecC'l.st was to 
establish a peaking factor for every service. Since voice is a large share of the 
market and its peak occurs during the business day and most services are 
business oriented, all peak hours were made to coincide with the 10 to 11 a.m. 
and the 1 to 3 p.m. business peak time frames. 
E.4.1 Voice 
The baseline for most voice services is defined as the peale hour traffic and 
therefore no conversion is necessary. The exception to this is occasional radio 
which is peaked at nights and weekends. A review of Western U.,ion's WESTAR 
satelbte traffic indicated that the traffic during the business peak hour is 7.5 
percent of the services peak hour. 
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E. • .2 
To determine the amount of data traffic occuring in a business day, it was first 
necessary to divide aU data services by 2'0 (the number of business days per 
year). Then each service was reviewed to see what type of daily traffic pattern 
was followed. The user survey and Western Union's experience provided useful 
insights. Most data services occur during the day and are fairly r.onstant. Some 
exceptions are data transfer and batch processins which occur larsely after 
normal hours and secure voice which follows a traffic pattern similar to voice. 
The number of hours during the work day the service is used and the percentage 
of the service taking place during those hours was used to determine the amount 
of traffic in the peak "'Mlr. The percent used during the work ~y is given in 
column one of Table E-3. The number of hours of constant use is given in the 
second column. The last column shows the factor applied to set the peak hour 
for each service. That is, the peak hour factor for each service was calculating 
multiplying the percent during the business week (.e.g. 2' for data) times 1/2'0 
times 1/ (I hours of use 1 day figure; eg., , for data) 
The baseline for all video services, except Occasional Video, was defined as peak 
hour. The Occasional Video impacted baseline was reduced by 2' percent for 
each benchmark year to reflect its unique peak h:Nr factor. 
E., Efficienq F8C!!!t 
This term re~'.:rs to how efficiently data is transmitted. In the case of data the 
rate of transmission is often less then the channel capacity. For instance the 
capacity of a voice channel in 1980 was ,,, Kbps, however, when a modem was 
introduced for data the rate of transmission was 300 or 1200 bps. In addition to 
this when the actual data transmitted by a typist at a keyboard is considered'J 
this rate is reduced consideri1bly. Other fl..lctors must also be considered such as 
pauses made by the typist. Most data must have a return line, thus typing up a 
second '" Kbps line and error correction techniques mey require retransmission. 
All data efficiency factors were determined by conslderins that all data services 
were transmitmd using one of two methods. Pirst the data could be entered 
E·' 
-
t 
manually through some type of keyboard, for example data entry, point of sale or 
telemonitoring. This type of transmission would be very inefficient. The second 
way data is normaUy transmitted is in a batch mode. For example, data 
transfer, batch processing and that portion of data entry done using a micro-
computer as an Input device. this type u data entry stW is not totally effident, 
howe""et. For Instance the return line is underutiUzed and error correction 
schemes often call for retransmission. Several other variables were also 
considered in determining these factors. The use of micro-computers to store 
and forward data in burst is a growing trend. The use of al1 digital transmission 
wiU mean the elimination of modems and some inefficiency. CompreSSion 
techniques and the use of higher speeds will increase efficiency. These trends 
combined to increase the efficiency of the transmission lines ~n 1990 and 2000. 
Table E-If presents the efficiency factors found through this analysis. 
E.6 SUMMARY OF NET LONG HAUL fORECASTS 
The Net Long Haul forecasts for each service for 1980, 1990, and 2000 are 
presented in Table E-.5. 
E-6 
":'", 
l l 
n • 
'1 
.i 
-~ f 
.. , 
.,. 
.1 
] 
J 
] 
] 
] 
11 
!J 
n 
~ 
1 
i , 
, 
t 
~ 
i 
~ 
1 
I 
~ 
i 
I 
• i 
" 1 
~ 
I 
I 
I TABLE E-l PERCENT OF TRAPPIC '1I!MOYED PROM THE IMPACTED BASELINE TO GIVE NET LONG HAUL TRAPPIe FORECAST 
[ INTRA DATA CARRIED 
SMSA BY VOICE LINES 
11 illQ 1990 2000 
MTS (Residential) 9.00 0.00 0.00 0.00 [ M TS (Business) S.OO '.29 0.76 0.08 Private Line S.OO 1.69 3.61 1.01 
Mobile S.OO 0.00 0.00 0.00 
I~ Public Radio 0.00 0.00 0.00 0.00 Commercial and Religious 0.00 0.00 0.00 0.00 
Occasional 0.00 0.00 0.00 0.00 
11 CATV MU!ic 0.00 0.00 0.00 0.00 Recording 0.00 0.00 0.00 0.01,) 
- S.83 4.9S 1.SS . 0.40 
f1 Data Transfer 16.00 0.00 0.00 0.00 Batch Processing 20.00 0.00 0.00 0.00 
Data Entry 60.00 0.00 0.00 0.00 [ Remote Job Entry 3S.00 0.00 0.00 0.00 Inquiry/Response SO.OO 0.00 0.00 0.00 
Timesharing 30.00 0.00 0.00 0.00 
C USPS/EMSS 0.00 0.00 0.00 0.00 Mailbox 2S.00 0.00 0.00 0.00 Administrative Messages 40.00 0.00 0.00 0.00 
Facsimile !'l.00 0.00 0.00 0.00 
D Communicating 'iord Processors :30.00 0.00 0.00 0.00 TWX/Telt"'x 1.00 0.00 0.00 0.00 .~ 
Ma1lgram/TelegramiMoney Orders 2.00 0.00 O.OC 0.00 
0 POU,t of Sale 70.00 0.00 0.00 0.00 Videotext/Teletext 0.00 0.00 0.00 0.00 Telemonitoring Service 7S.00 0.00 0.00 0.00 
~ecurc Voice 10.00 0.00 0.00 0.00 [1 Jr.IT o.no 0.00 ~ 
Network 0.00 0.00 0.00 0.00 
[J CATV 0.00 0.00 0.00 0.00 Occasional 1,).00 0.00 0.00 0.00 
Recording Channel 0.00 0.00 0.00 0.00 
[l Teleconferencing 0.00 0.00 0.00 0.00 T.lm .. r.tm u:M o.mJ 
(] 
£: 
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TABLE E-2. DATA ON ANALOG 
PERCENT OF LONG HAUL DATA TRAFFIC CARRIED ON ANALOG 
1980 1990 2000 
MTS (Business) 
Private Line 
90 67 
TYPE OF CIRCUITS DATA TRAFFIC CARRIED 
1980 
40 
60 
1990 
25 
75 
AVERAGE BIT RATE OF ANALOG (KBPS) 
1980 
1.2 
E-8 
1990 
4.8 
( _ '-I 
25 
2000 
10 
90 
2000 
9.6 
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TABLE E-3. DATA SERVICE PEAK HOUR CONVERSION 
Percent During Business Number 
Week 8 A.M. to .5 P.M. of Hours 
Monda~ through Frida~ of Use 
Data 2.5 .5 
Batch .50 .5 
Data Entry 9.5 .5 
Remote 8.5 .5 
Inquiry /Response 90 4 
Time Sharing 90 4 
USPS 80 6 
Mailbox 90 6 
Administrative 9.5 4 
Facsimile 98 4 
CWP 80 4 
TWX/TELEX 80 4 
Mailgram 80 6 
Point of Sale .50 7 
Videotext 7.5 6 
Telemonitoring 30 10 
Secure Voice 90 4 
E-9 
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Peak Hour 
Factor 
.0002 
.0004 
.0008 
.0007 
.0010 
• 0010 
.000.5 
.0006 
.0010 
.0007 
.000.5 
.000.5 
.000.5 
.0003 
.000.5 
.0001 
.0010 
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TABLE E.. EFFICIENCY fACTORS 
.& 
--r 
2000 ~ 
.t 1980 1990 
Data Transfer • .5000 .7000 
~ . 
.9000 
Batch Processing 
.3500 .5000 .7000 t 
~ 
.0484 .. i Data Entry .0031 .0124 
Remote Job Entry 
.0750 .1000 .1.500 -. 
Inquiry/Response .0750 .1000 .1500 ~ 1 
Timesharing .0750 .1000 .1500 
--,. 
.5000 i aD t 
.0126 
VBPS EMSS .2000 .3000 
Mailbox 
.0031 .0063 
-. Admin Traffic • 0031 .0063 .0126 
s ~ 
.3000 Facsimile .0750 .1000 
Comm Word Processor 
.1000 .2000 .4000 ~T 
~ 
.5000 " • TWX/TELEX Mailgram/Telegram .2000 .3000 
.0126 - . 
.1500 ,. 1 
Point of Sale 
.0031 .0063 
Video Text 
.0750 .1000 
.0063 
-1 
1.0000 • 
· 
• 
TeJemonitoring 
.0031 .Ou63 
Secure Voice 1.0000 1.0000 
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I TABLE E-'. NET LONG HAUL FORECASTS 
[ SERVICE YEAR 
VOICE (1000s HVCs) 1980 1990 2000 [ MTS (Residential) 539.6 1200.5 2636.0 
MTS (Business) 1424.6 3972.4 9209.2 
r Private Line 556.2 2421.2 6718.3 Mobile 1.3 34.9 111.8 
Public Radio 0.3 1.8 2.6 
r Commercial and Religious 0.5 2.0 3.2 Occasional 0.9 1.8 2.7 CATV Music 0.1 0.3 1.2 
Recording 0.0 0.0 0.4 r- TOTAL 2523.6 7634.8 18685.5 
DATA (MBPS) t 
r~ Data Transfer 43.3 97.4 354.9 
Batch Processing 77.2 169.2 222.9 
r Data Entry 10896.1 15538.6 16006.3 Remote Job Entry 273.9 1760.3 2345.3 
Inquiry /Response 305.6 2031.9 3557.9 
[ Timesharing 243.7 538.9 707.3 USPS/EMSS 0.0 142.3 256.0 
Mailbox 8.1 100.9 133.5 
Administrative Messages 2607.5 8361.0 13559.2 
r: Facsimile 541.4 947.2 720.1 Communicating Word Processors 16.6 63.8 126.2 
TWX/Telex 53.2 34.9 24.0 
r- Mailgram/Telegram/Money Orders 0.3 0.4 0.5 Point of Sale 96.3 1003.9 924.7 
Videotext/Teletext 0.2 446.8 1165.1 
r~ Telemonitoring Service 0.2 0.9 4.0 Secure Voice 1.3 40.8 236.1 -
TOTAL 15164.9 31279.3 40344.1 
[~ VIDEO (TRANSPONDERS) 
Network 10.0 42.9 42.0 [ CATV 34.0 82.4 68.2 Occasional 14.3 41.6 36.0 
Recording Channel 0.0 0.0 1.3 
[ Teleconferencing 3.0 155.9 245.3 TOTAL 61.3 322.8 392.7 1 
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APPENDIX F 
CPS COST ANALYSIS 
F.I CPS EARTH STATIONS DEFINITION AND COSTS 
Earth stations for customer premise service (CPS) are located on a customer's 
premises and satisfy the customer's traffic requirement. In today's world, the 
business and manufacturing activities of a company are spread around the 
country, if not the world, and there is an extreme need to communicate among 
these locations. Many corporations, government departments, and institutions 
need communicatiofl facilities due to the diversity of their locations. Each of 
these entities is a candidate for a private network which can be provided by 
interconnecting CPS earth stations through satellite transmission facilities. To 
satisfy the varied traffic requirements of its customers, CPS earth stations are 
defined as follows: 
SIZE OF EARTH STATION 
Large 
Medium 
Small 
Mini 
CAPJl.CITY 
32.0 MBPS 
6.3 MBPS 
1 • .5 MBPS 
64.0 KBPS 
The capacities of these earth stations are consistent as defined by NASA in their 
RFP (1) for S~FDMA Ka-band studies and the various CPS studies currently 
being conducted. 
F.I.I C-band Earth Station Costs 
Various earth station component suppliers were contacted and estimates on 
various earth station components were obtained. The estimates did vary 
between suppliers. 
F-l 
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1'.1.1.1 
The costs for antenna subsystems are given in Table F -1 (tables follow figures at 
the end of this Appendix). The large antennas include the cost of tracking and 
frequency reuse. Frequency reuse is included as all the new generation C-band 
satellite systems use dual polarization. 
1'.1.1.2 Low Noise Amplifier (LNA) Costs 
C-band LNA costs for nonredundant and redundant units are r;iven in Table F-2. 
The redundant unit includes the cost of automatic switching between the two 
LNAs. 
F.l.l.3 Hi&h Power Amplifier (HPA) Costs 
The C-band high power amplifier costs are presented in Table F-3. The costs of 
TWT HPAs and klystrons ar~ also presented. Ti'T HPAs offer a wide bandwidth 
as compared to klystrons. In some applications, \:~ of klystrons is not desired 
due to the large bandwidth requirement. 
F.l.l •• Upconverters 
The C-band up and downconverter costs are presented in Table F-4. 
F.l.l.' GrcuxI Communications Equipment 
F.l.l.'.1 TDMA Terminal Costs 
Various vendors were contacted and TDMA terminal costs for full transponder 
TDMA equipment (60 MBPS) as well as costs for partial transponder TOMAs were 
obtained. These costs are listed in Table F-, for redundant and non-redundant 
TDMA terminals. 
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P.l.2 C-band Earth Station Coats 
P.l.2.1 Larae Earth Statlonl 
According to the RPP standard, earth stations are to be designed with avail-
abilities of .99S and .999 respectively. for existing C-band satellites, it is cost 
effective to provide 32 MBPS, by using a full transponder 60 Mbps TOMA 
approach. The uplink and downlink burst rates are 60 MBPS. 
A typical C-band large earth station consists of an 11 meter antenna, sao LNA 
and 3 KW HPA. The .99.5 availability can be satisfied with a single thread earth 
station. The .999 availability requires all components to be redundant. The 
typical single thread earth station and redundant earth station are shown in 
figures f-l and F-2, respectively. The costs are indicated in Table F-6. 
Since the transmission approach used here is TOM/TOM A, this earth station 
could be used for small, medium, or large earth stations. 
f.l.2.2 Medium and Small Earth Stations 
For medium and small earth stations, depending on the total network capacity 
requirement, it may be more cost effective to use the partial transponder TOMA 
approach. The earth station considered here is a partial transponder earth 
station with 1.5 MBPS burst rate for uplink and downlink. for 99 • .5% availability, , 
a typical 1.5 MBPS burst rate earth station will consist of a 7 meter antenna, .500 
LNA and 600 watt HPA with all Rf components being non-redundant. for .999 
availability, all Rf components (except antenna) are redundant. TOMA common 
equipment used is also redundant. Typical costs are presented in Table F-7. 
It should be noted that the number of carriers which could be accomodated per 
transponder is 2.1.5 Mbps carriers. Hence the total transponder capacity is 30 
MBPS in this case. 
f-3 
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F.I.2.' SmaU and Mini Ear1h Stations 
Again, depending on the total CPS network capacity requirement, it may be 
more cost effective (see Table F-8) to use partial transponder TDMA earth 
terminals with 8 MBPS as the burst rate. With this arrangement, one could 
accomodate three carriers per transponder with a 7 meter anteMa, 1000 LNA 
and 300 watt HPA. For .99' availability, a single thread earth station is used. 
For .999 availability, a fully redundant earth station is used. The transponder 
capacity in this configuration is 24 MBPS. 
F. 1.2.:J. 1 SCPC Approach (Di&ital Carrier) 
Costs for the TDMA approach have been presented in previous sections. For 
small and mini earth stations, pricing is also done USing the single channel per 
carrier (SCPC) approach. Earth stations with this approach tend to be smaller 
and more cost effective. They also provide the opportunity to tailor the traffic 
requirement to the size of the earth station. The link budget summary for 1.' 
MBPS SCPC is presented in Table F-9 and Table F-IO. Table F-9 shows that for 
1.' MBPS, if a small earth station using a , meter antenna is used, one can only 
have three 1.' MBPS SCPC carriers per transponder; whereas if one uses a 7 
meter antenna, seven 1.' MBPS SCPC carriers can be transmitted per 
transponder. The single thread earth station is used for .99' availability. A 
fully redundant earth station is needed for .999 availability. The power 
requirement for a 7 meter antenna is l' watts, whereas for a , meter antenna it . 
is 40 watts. The costs for a , meter earth station with .99' and .999 availability 
are presented in Table F-U; the costs for a 7 meter earth station are presented 
in Table F-12. 
A , meter earth station can support 1" VF carriers whereas a 7 meter antenna 
can transmit about 109 VF carriers, as seen in Table F-IO. The performance 
requirement for 64 KBPS carriers, to be used for voice is assumed to be at a Bit 
Error Rate (BER) of 10. The cost of .9" and .999 availability is given in Table 
F-13. For .99' availability, single thread earth stations are required; for .999 
availability, a fully redundant earth station is required. The cost of a 7 meter 64 
KBPS SCPC earth station is tabulated in Table F-14. 
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1.2.3.2 SCPC (Analo& Approach) For S1n&1e VP Carrier 
For mini terminals, analog SCPC is considered. The relationship for signal to 
noise (SIN) ratio versus carrier to noise ratio (C/N) is given as follows: 
S = C + 10 Log (3 F2)+ 10 Log (Blf)+ W + C 
N N """Pm2 ilra 
Where: 
F = 
Fm = 
Ba = 
BIF = 
W = 
C = 
peak channel frequency deviation 
highest baseband frequency 
audio noise bandwidth equal to Fm 
IF noise bandwidth (30 KHz) for commercially available 
equipment 
Emphasis plus weighting improvement factor of about 6.5 
dB 
Compounding advantage of about 17 dB 
Noise Channel Objective 
CCIR recommended noise objective is 1 X 104 (picowatt psophometricalJy 
weighted referenced to OTLP). This is equivalent to SIN of 50 dB. 
The SCPC earth station with SIN of 50 dB, i.e., C/N 8 dB (for detection, the 
threshold C/N requirement with threshold extender demodulation is 11 dB), will 
consist of a 5 meter antenna, 1000 LNA and 5 watt TWT. For .995 availability, 
single thread earth stations are required; a fully redundant earth station is 
desired for .999 availability. The costs of .995 and .999 availability analog VF 
earth stations are presented in Table F-15. The number of single VF channel 
carriers per transponder is 60. 
F.l.2.' Summary 
Table F-16 summarizes the cost for various types of earth stations as given in 
Section 1 for .995 and .999 availability. 
F-5 
F.I.' Ku-band Earth Station Colts 
Various Ku-band earth station component suppliers were contacted and estimates 
on various components were obtained. 
F.I.'.I Antenna Subsptem 
The costs for antenna subsystems are given in Table F -17 • Ku-band antenna 
costs are high~r than the corresponding C-band antenna costs for various 
reasons, among them: 
F.lL.'.2 
- The surface tolerance requirement for Ku-band frequencies is more 
stringent than that required in C-band. 
- C-band satellite systems have existed for commercial applications 
for about a decade so the manufacturing process is more streamlined. 
Low Noise Amplifier Costs 
The cost of 1.500 LNA for Ku-band is 21K dollars for nonredundant units, whereas 
the redundant unit costs about .50K dollars. These figures are given in Table 
F-18. 
F.I.'.' Hiah Power Amplifier Costs 
The Ku-band high power amplifier costs are presented in Table F -19. 
F.I.'.4 Converter Costs 
The Ku-band up and downconverter costs are presented in Table F-20. 
F.I.' Ku-bIInd Earth Station Costs 
Earth stations, according to the RFP, are to be designed with the availabilities 
of .99.5 and .999 respectively. The satellite parameters used for earth station 
design are: 
F-6 
- - .. ~,-~~~ ---~ .. ~--~ -----~ ~-
I 
.t, , 
f. t 
.. 1 
. .. 
I 
• 
I] 
I 
[ 
r 
r: 
f 
r 
SatelUte EIRP at Saturation 
Satellite G/T 
Transponder Bandwidth 
43.' 
1.6 dB/OK 
'4 MHz 
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The propagation path availability of .996 is required for overall availability of 
.99'; whereas the propagation availability of .9992 is enough for .999 end-to-end 
availability. Uplink and downlink margins for various zones at .996 and .9992 
availability are presented in Table F-21. Zones of the U.S.A. appear in Figure 
F-3. 
F.I.'.1 Lar&e Earth Stations 
The capacity requirement for a large earth station is 32 MBPS. Table F-22 
outlines the link budget for a mMA earth station with a burst rate of 60 MBPS. 
A ,., meter antenna earth station satisiies the alternation requirement of .996 
propagation availabllity, whereas a 7.7 meter antenna is required for Rain Zones 
1, 2, and 3 for the higher propagation availability. Rain Zone 4 requires a bigger 
earth station with an 11 meter antenna. 
For .99' availability, a typical earth station consists of a ,., meter antenna, '0 
watt HPA and a 1'00 LNA. For .999 availability, the earth station consists of a 
7.7 meter antenna with 40 watt HPA and a 1500 LNA for Rain Zones 1,2, and 3. 
For Rain Zone 4, the earth station consists of an 11 meter anteMa with an HPA 
of 300 watts and a 1500 LNA. Earth station costs are tabulated in Table F-23. 
The TDMA equipment for Ku-band will cost the same as C-band TDMA 
equipment. 
For .995 availability, a single thread earth station is u.~;d, excepting a redundant 
HPA since meantime between failure (MTBF) for a Ku-band HPA, is lower than 
that for a C-band HPA. For .999 availability, a fully redundant earth station is 
needed. 
F.I.'.2 Medium and Small Earth StaticN 
mMA is used for large earth stations. Depending on the network traffic 
requirement, the same earth su don can also be used for medium and small earth 
F-7 
- = 
..... 
stations. However, if the total capacity requirement is low, one can then use the 
partial transponder TDMA approach. The burst rate used is ., MBPS for both 
uplink and downlink. Table F-2/f pretents the link budget summary for ,j MBPS 
burst rate earth stations. 
It is shown that for .9" availabllity a typical earth station wi11 consist of a'.' 
meter antenna, 300 watt HPA and 1.500 LNA. It is a single thread earth station 
Ylith the exception of the HPA. The transponder can support three l' MBPS 
catriers. For .999 availability the earth station consists of a 7.7 meter antenna, 
300 watt HPA and .,00 LNA for Rain Zones I, 2, and 3. The earth station is 
fully redundant. For Rain Zones 3 and 4, an 11 meter antenna is needed. Costs 
for earth stations with .99' and .999 availability are presented in Table F-2'. 
P.l.lf.3 Small and Mini Ear1Ia Stations 
Depending on the total CPS network cap·lcity requirement, it may be more cost 
effective to use partial transponder mMA earth stations with a MBPS burst 
rates. With this arrangement, one could accomodate five a MBPS carriers. 
The u~ and downlink budget is summarized in Table F-26. 
A typical earth station for .99' availability will consist oi a 7.7 meter anteMa, a 
redundant 300 watt HPA and a .,00 J .NA, whereas the I MBPS earth station for 
.999 availability will require an II meter antenna for Rain Zones I, 2, and 3; for. 
Rain Zone 4 a 13 meter antenna is needed. Table F-27 presents the costs for a 
M8PS burst rates for .9" and .999, respectively. 
P • 1.1f.3. 1 SCPC Appr.m (Dilltal Carrier!) 
The link budget summary for 1.".4 M8PS SCPC carrier earth stations is shown in 
Table F-21. Table F-29 presents the link budget for 64 K8PS SCPC earth 
stations. 
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P.l.'.)'I.1 1.' Maps SCIIC e.rth StatIon 
A typical earth station for .", end-to-end avaUabUity consists of a ,., meter 
antenna, 2' watt HPA and "00 LNA. For .99' avaUabUity, a 1.1 meter earth 
station with 10 watt HPA and .,00 LNA is required for Rain Zones 1, 2, and 3. 
For Rain Zone 4, an 11 meter antenna is required. For .", availability, single 
thread earth stations with redundant HPA are required, while for .999 avaH-
ability, fully redundant earth stations are necessary. The costs are outlined in 
Table F-30. The Ku-band transponder will support 16 11 carriers. 
'.1.'.11.2 6t K8PS SCPC e.rth Station 
For .9" a"ailabillty, a typical earth station consists of a ,., meter antenM, 
with , ~:att HPA and "00 LNA. It is a single thread earth station. 
For .999 availability, a typical earth station is fully redoodant with a 1.1 meter 
antenna for Rain Zones 1, 2 and 3; an 11 meter ant~na is required for Rain Zon4! 
If. The Ku-band transponder will support .562 SCPC (64 KBPS) carriers. The 
costs for 61f KBPS SCPC earth stations are presented in Table F-31. 
P.l •••• 
Costs for various types of earth stations have been summarized in Table F-32. It 
is seen that for .999 availabillty, a larger sized antenna in conjunction with a 
fully redundant earth station is needed. Rain Zone 4 wi11 need an antenna which 
is larger as compared to Rain Zones 1, 2, and 3. Hence, the cost of earth 
stations in Rain Zone 4 is higher than the cost of earth »tations in Rain Zones I, 
2 and 3 for an availability of .",. 
30/20 GHz SateWte systems are not pretentJy available as they are still in the 
planning phase. NASA is formulating a new policy whicl'l will encourqe the 
private sector to participate in many technical developments involving multiple 
antema beams, frequency reuse techniques, on-board IwItchin" and signal 
F .. ' 
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processing among other things which will be useful at aU frequency bands used 
for satellite communications. Even thoush these technical developments are for 
all satellite frequency bands, these technolOCies are also the driving force behind 
development of 30/20 GHz or higher frequency satellite systems. These 
technical developments are necess&1') to o"ercome the large rain-induced 
attenuation at these extremely high frequency (EHF) bands. 
The sizing and transmission approach used in earth station design depends on the 
spacecraft configuration (i.e., S5-mMA, S5-FDIIIA or Hybrid) and the spacecraft 
parameters, (i.e., Effective Istropic Radiated Power (EIRP) of the transmit beam 
and the satellite receive gain to system noise temperature G/T of the receive 
beam). Satellite parameters used for earth station design are given in Table 
F-33. Table F-33 also shows the uplink and downlink rates for several types of 
CPS earth stations presented in Paragraph 1. 
F.I.'.1 
Figure F-. shows the rain rate climate regions for the continental United States 
(CONUS). Figure F-S demonstrates the point rain rate distribution as a function 
of the CONUS rain regiOns. Region 0 is subdivided into three subzones and the 
rain rate distribution for each of the subzones appears in Figure F-6. Using the 
procedures from the NASA handbook, fade depths were calculated in 
Referencr •• For the sake of convenience, the rain attenuation requirement for 
various zones is presented in Table F-3 •• 
F.I.S.2 Lar&e CPS Earth Stations 
The transmission design approach used is that given in Section 1.S. A typical link 
budget summary for a large TDMA earth station is presented in Table F - 3S. 
Uplink and downlink burst rates are 128 MBPS and 2)6 MBPS respectively. A 
typical 32 MBPS earth station consists of a S meter antenna and a 10 watt HPA, 
with an earth station G/T of 27.8 dB/OK. Clear weather margins for uplink and 
downlink are S.3 dB and 11.8 dB, respectively. 
To meet the avaUab&1ity objective, the Ka-band CPS sYltuns will require the use 
of adaptive power control (APe) and forward error control (FEC). For CPS 
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system rates, ~ encodin~ with soft decision decoding wiU provide an 8.8 dB 
coding gain at a constant transmission rate. 
Table F-36 presents a summary of link margins and availability achievable in 
dear weather, dear weather plus adaptive FEC and margins achievable both 
with FEC and adaptive power control. From Table F-36, it is seen that for the 
large earth stations, FEC is not enough to give an end-to-end .999 avaiJabiJjty 
(dass 1) in rain zones 02, 03 and E. If an adaptive power control is impJemented 
in addition to FEC, an end-to-end .999 availabiJity is achieved for large CPS 
stations in all rain zones excepting Rain Zone 03 and E. With FEC and power 
control an end-to-end .995 availability, (class 2) is achieved in all zones except 
Zone E. 
Medium and Small Earth Stations 
For medium and smaU earth stations, as presented in Table F-33, the uplink and 
downlink burst rates are 32 MBPS and 128 MBPS, respectively. Table F-37 
presents the uplink and downlink budget summary for the station under consider-
ation. The typical medium and smaJJ earth station consists of a 3 meter antenna, 
10 watt tube and system GIT of 24 dB/OK. The uplink and downlink margins are 
5.2 dB and 11.2 dB. With FEC and adaptive power control, an end-to-end 
avaiJabiJity of 0.995 can be achieved in aU zones except E. An end-to-end 
aVailability of 0.999 can be achieved in aU zones except 03 and E. 
Mini Earth Stations 
For mini earth stations with a capacity of one voice channel, the uplink burst 
rate is 8 MBPS, whiJe downlink burst rate is 128 MBPS. The uplink and downlink 
budget is summarized in Table F-38. The typical mini earth station consists of a 
2 meter antenna, 10 watt tube and a system G/T of 20.5 dB/OK. With FEC and 
adaptive power control, an end-to-end availability of 0.995 can be achieved in all 
zones except Zone E. An end-to-end availability of 0.999 can be achieved in aU 
zones except 02, 03, E. 
F-ll 
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No further rain margins would be useful since polarization isolation degrades to 
an ooacceptable level in rain fades in excess of the maximums shown. Greater 
availabilities or access by Zone E could be accomplished through station 
diversity. 
CPS Earth Station Costs 
Table F-39 presents the costs of Ka-band earth stations. The FOMA examples 
include two cases which depend on spacecraft antenna beamwidth. It should be 
noted that these costs also include installation and integration costs. These 
costs were computed (Reference 7) for an availability of .99' in all but Rain 
Zone E (CCIR Rain Model) and .999 in all except 03 and E. 
F.i.'.' CPS Earth Station Costs (.", Availability) in Rain Zone E. 
The only way to achieve .999 availability in rain Zone E is to have space 
diversity. In all cases the extra terminals and interconnects make costs 
prohibitive. 
F.i.' References 
(1) NASA RFP Number 3-870744 entitled "Satellite Switched 
FDMA Communications System for Customer Premise Service." 
(2) "Customer Premise Service Study for 30/20 GHz Satellite 
Systems," by TRW dated February 4, 1982. 
(3) "CPS Study for 30/20 GHz Satellite Systems Space Segment 
Concepts," presented by TRW at the NASA Industrial Briefing, 
dated ApriJ 20-21, 1982. 
(4) "Task Report 30/20 GHz Communication Systems Functional 
Requirements," prepared by Western Union under NASA 
Contract Number NAS3-22461, Task 1. 
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Systems," GE Interim Report, NASA Contract NAS3-22890, 
dated January 13, 1982. 
(6) "Analysis and Application of Japanese Satcom Orbital Test 
Results in the 30/20 GHz Band-," prepared by Ford Aerospace 
and Communication Corporation (F ACC) under NASA Contract 
NAS3-21'01. 
(7) Private Communication with G. Stevens of NASA. 
CPS SPACE SEGMENT COST 
In costing end-to-end service costs, the other major component is the cost of 
space segment. The three types of space segments considered here are C-band 
space segment, Ku-band space segment, and Ka-band space segment. The 
approaci. for estimating the C-band space segment cost was to use the actual 
costs which were associated with one of the newer generation satellites launched 
by Western Union (WESTAR IV). This satellite represents the state-of-the-art 
C-band satellite and it seems all C-band satellites launched recently or planned 
for launch are similar to WEST AR IV. 
The approach used for estimating the Ku-band space segment cost was to 
examine the various Ku-band "FCC filings" made for various Ku-band satellites. 
For Ka-band space segment cost NASA ;>rovided costs are used. 
F.2.1 C-band Satellite 
The typical C-band satellite technical characteristics are presented in Table 
F-40. Table F-41 gives the representative spacecraft weight-budget and Table 
F -42 gives the center frequency assignments of the 24 transponders for uplinks 
and downlinks. 
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A typical C-band satellite comprises of 24, 36 MHz wide transponders. It uses 
horizontal and vertical polarization. Figure F-7 iJlustrates the typical C-band 
communication systems. Space segment costs consist of the following cost 
elements: 
a. Satellite deveJoment cost 
b. 
c. 
d. 
e. 
Recurring satellite cost 
Launch costs 
TT &C and satellite control center costs 
Operation and maintenance costs. 
For C-band satellite it is assumed there is no development cost associated since 
they are becoming standardized. 
By examining the costs associated with WEST AR IV and looking at various FCC 
filings the cost estimates are as follows for C-band satellite: 
Cost of a C-band satellite including launch 
and insurance and other overhead 
Telemetry tracking and command (TT&C) and 
Satellite control center costs 
Operation and maintenance cost per year 
Cost of c-band sateUite 
o Launch cost approximately 30 million doHars. 
Insurance cost is 9 million dollars. 
= 78 miUion $ 
= 1.5 miUion $ 
= 1 million $ 
= 30 million $ 
For a typical satellite system it is assumed that to begin two 
satellites will be launched and one will be a ground spare. The initial investment 
(I) is then: 
I = N (R+L+IN) + R + NR + TT + C 
where N = Number of satellites launched 
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R = Recurring cost for a satellite (refers to ground spare as weJJ 
as in-orbit satellite) 
L = ,Launch costs 
IN = Insurance cost of a satellite 
NR = One time development or non-recurring cost 
TT&:C = Cost associated with TT&:C and satellite control centre 
For a C-band system 
= $201 miUion 
This does not include the operation and maintenance cost. 
F .2.2 Ku-band Satellite Costs 
In C-band satellite systems, more or less a typical sateUite has emerged, but in 
Ku-band satellite systems, various types of satellites are being planned. The SBS 
Ku-band satellite uses single polarization and is comprised of 10, 48 MHz wide 
transponders, whereas "GTE" uses dual polarization and "GSTAR" is comprised of 
16, 54 MHz wide transponders. The Southern Pacific's sateUite is hybrid, using 
both C-band and Ku-band transponders. Ku-band transponder is 72 MHz wide. 
For the purpose of this study Ku-band satellite similar to GTE wiJl be assumed. 
Table F-43 summarizes the primary operational characteristics of the satellite; 
while Table F-44 gives the representative spacecraft weight budget. 
Functional block diagram of Ku-band dual polarized, sateUite repeater is shown 
in Figure F-8 with eight vertical and eight horizontal polarized transponders. 
The cost elements of space segment are the same as outlined in Paragraph 2.1. 
The c:)sts for these elements are given below: 
Development 
Cost of sateUite including launch 
T elernentry tracking and command (TT &:C) and 
satellite control center 
Cost of Ku-band sateUite 
Operation and maintenance 
Cost per year insurance cost 
• 
F-U 
34 million $ 
70 miJlion $ 
15 million $ 
35.7 miUion $ 
1 million $ 
11 .9 million $ 
'4, ;L~2 
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For a typical satellite system, two satellites wiU be launched and one will be a 
ground spare. Insurance cost is about l1CJ6 of the total satellite and launch cost. 
The initial investment is 24.8.' million dollars. The operation and maintenance 
cost per year is one million dollars. 
F.2.1 Ka-band Space Seament for CPS Systems 
The Ka-band space segment for CPS systems may be configured using following 
approaches: 
a. TOMA 
b. FOMA 
c. Hybrid. 
For hybrid space segment, the uplink uses FOMA approach, while downlink uses 
TOM approach. The characteristics (a possible set) of three GSPS and five GSPS 
CPS System USing the above approaches are presented in Table F-4.5 (Ref 6), 
while Table F-46 presents the weight and power estimates by 30/20 Ghz CPS 
Systems spacecraft. Figures F-9, F-IO, and F-ll present the Ka-band CPS 
IDMA communication payload, CPS FDMA payload, and CPS hybrid communica-
tion payload respectively. The costs of the Ka-band space segments are 
presented in Table F -41. For a typical Ka-band satellite system it is assumed 
that one satellite is launched and one will be a ground spare. 
F.2.t C, Ku-band Transponder Price 
The total investment for C-band satellite systems as estimated in Section 2.1 is 
201 million dollars with yearly operational and maintenance expenditures of I 
million dollars. The price per transponder is estimated using the model shown in 
Fi!I!~·e F-12. The "WU" proprietary financial package was used to determine the 
estimate of aU loadings and profits for the life of the system. Figure 12 also 
shows the price per C-band transponder for eight and ten year system Ufe. It is 
seen that the transponder price per year is 1.81 M for eight year life cycle, 
whereas for ten year life cycle the price is 1.10 million/year. Western Union 
presently leases the C-band transponder for 2 million dollars/year. 
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Figure F-13 shows that Ku-band transponder price is 3.43 M/year for eight year 
life cycle, whereas for ten year system life the price is 3.21 M dollars/year. 
It should be noted that in both C and Ku-band it has been assumed that as soon 
as the satellites are launched, half of the transponders will be used. The demand 
for remaining transponders will grow linearly through the life of the satellite, 
i.e., "'I the average three-fourths of the number of transponders will be IJsed. 
F.2.' Ka-band Equivalent Transponder Price 
A typical C-band transponder can transmit 60 MBPS. The equivalent number of 
transponders per Ka-band spacecraft for 3 GBPS, 5 GBPS and 10 GBPS capacity 
are 50, 83 and 166 respectively. In computing the price per equivalent 
transponder the following assumptions are made: 
a. The average life expectancy for the spacecraft is ten years 
b. The average capacity in use at any time is 0.5 
c. The space segment system will consist of an in-orbit satellite 
and one ground spare. 
The cost of TT &C (MCF) system is assumed to be 40 million dollars. The 
operation and maintenance cost for each system is assumed to be 2 million 
dollars per year. 
Initial investment of the system is calculated as the summation of the following 
factors: 
a. Launch + satellite cost 
b. Insurance cost 
c. TT &C and control center cost 
d. Operation and maintenance cost per year. 
Table F -48 summarizes the initial investment cost for three GBPS and five GBPS 
capacity spacecraft with various approaches. 
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Figure F -14 presents the equivalent transponder cost model for Ka-band three 
GBPS and five GBPS capacity, along with the price estimates per equivalent 
transponder for TDMA space segment approach. 
P.l.' 
F.3 
F.l.1 
P.l.I.I 
1. Memo from C. Bhushan to J. Lekan dated May .5, 1982. 
2. Memo from J. Lekan to C. Bhushan received May 18. 1982. 
3. Private communication with Mr. Grady Stevens of NASA. 
4. "Customer premise service study for 30/20 GHz satellite 
systems," Third Interim report by TRW dated February 4, 1982 • 
.5. Presentation by Grady Stevens at NASA industrial facility. 
6. "CPS Study for 30/20 Ghz satellite systems space segment 
concepts," presented by TRW at NASA industrial facility April, 
1982. 
7. B. I. Edelson et aI, "Greater message capacity for satellites," 
IEEE Spectrum March, 1982. 
8. "30/20 Ghz mixed used architecture Development Study." 
TERRESTRIAL TRANSMISSION SYSTEMS 
Diptal Radio Transmission SyStems 
Introduction 
Digital Microwave Systems have become an important alternative for the 
transmission of voice and data in a relatively short time. The picture has 
changed rapidly since the adoption of FCC dockets 18920 (on local distribution) 
and 19311 (on digital radio) in 1974. The reason for change was mainly due to 
the significant cost reduction and performance improvement that could be 
obtained in the total telephone system when digital techniques were used. 
Today, digital transmission systems are widely used throughout this country's 
telephone system. 
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F.3.1.2 Modulation Technique 
Modulation techniques for digital radio systems have undergone much the same 
evolution as have modulation techniques for voice-band modems. Early systems 
used QPSK to achieve efficiencies of approximately 1 BPS per hertz. To meet 
the capacity required by the FCC, higher jevel schemes were needed. For If' and 
90 Mbps systems operating at spectrum efficiencies of 2.2' to 3.00 BPS per 
hertz, 8 PSK and 16 QAM are the most widely used techniques. The signal 
constellation for these techniques are shown in Figure F -1 ,. The Signal 
constellations are plotted on an equal power basis and the distances between 
each point and its nearest neighbor are a reflection of the relative signal-to-
noise ratio required for a given bit error ~ate. From these plots, it is evident 
that 8 PSK is the most rugged technique, however, it requires the widest receive 
filtering and, therefore, has less adjacent channel selectivity than techniques 
such as 16 QAM. In general, the higher the level of modulation technique used, 
the poorer the inband performance will be and the better the out of band 
performance wiH he. Comparison between modulation technique is well known 
and covered extensively in textbooks. 
F.l.I.l Digital Processing 
The digital processing portion of a digital radio system is made up of several 
functions. At terminal locations, there is generally a high speed multiplexing 
function to combine one or more traffic data stream with other data signals 
before transmission. This is normally accompJished through positive pulse 
stuffing which allows the radio clock rate to be controlled independently from 
the clock in the digital traffic stream. It also removes any requirements for 
synchronization between the various traffic data streams if the radio can accept 
more than one stream. 
Another function added to the digital stream at terminals before transmission is 
a radio frame structure. This frame structure is required if pulse stUffing has 
been done so that the location of the stuffed bits can be identified and removed 
to reconstruct the original traffic data stream at the receive end. The radio 
frame structure also provides a valuable piece of information for system 
F-19 
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monitoring in that it serves as a signal continuity monitor between the transmit 
and receive terminal. 
When the frame structure for a radio is designed, there are often additional bits 
added to the radio stream for auxiliary channels. These auxiliary channels are 
used for voice communications by maintenance personnel and for various fault 
monitoring and system control functions. These channels are usuaUy accessible 
on a terminal to terminal basis and also at repeater locations along the way. 
Figure F-16 shows a digital radio block diagram. 
F.),!.' System Costs 
The costs are based on the assumptions outlined below: 
a. Digital systems will be designed using solid-state duplex 
protected microwave radio with a capacity of 1344 digitized 
voice channels. 
b. Single antenna system using eUipitical waveguide wiU be used 
throughout. 
c. Fault and alarm system wiU be tied to an existing master 
station. Costs for remote control operation is included at 
terminals. 
d. A typical , KVA diesel engine generator with automatic 
switching is included at city terminals and 10 KVA at repeaters. 
e. City sites will be leased and no land costs are included. 
f. Prefabricated building wiU be used at aU repeater locations. 
g. Civil work and land estimates are based on average costs. 
Actual costs will vary consideraly from site to site. 
h. Single polarization scheme with standard RF branching 
configuration is priced in. 
i. Average test equipment costs are included for city terminals 
and repeaters. 
Tables f-49, F-'O and F-'l show digital radio terminal, repeater and multiplex 
equipment. from these tables, the cost of a radio system, fuUy equipped down 
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to the channel level WAS worked out, was fed tl) the computer and annualized 
costs per channel are tabulated (see Table F·'2) to show the variations of costs 
with distance. 
F.3.2 Optical Fiber Systems 
P.3.2.1 Intraduction 
There is no doubt that optical transmission and glass fibers will become a 
dominant transmission technology in the future. The use of fiber optics provides 
an unlimited number of channels by virtue of being a cable medium, and provides 
superior economics by virtue of low loss and wide bandwidth. 
Today, fiber optics technology has already reached the state of full-scale 
production and wide application for short and long haul trunking. This applica-
tion is founded on a body of theoretical and practical knowlede developed in the 
last twenty years. 
F.3.2.2 Selection of Oper-tina Wavel!!!Jth 
The factors to be considered in selecting the proper operating wavelength are 
optical fiber loss, equipment system gain, optical fiber bandwidth, and economics 
(first cost versus life-cyc1e cost). 
a. Optical Fiber Loss Versus Wavelength 
Figure F-17 ilJustratf!s the attenuation (in d8/km) for high-
grade telecommunications optical fiben as a function of 
operating wavelength (in nanometers). The attenuation 
decreases rather uniformly from over 6 d8/km at 700 nm to a 
minimum (under 0.7 dB/km) near 1300 nm. The larger in<:rease 
in attenuation at 1400 nm is due to the presence of hydroxyl 
(OH) ions in the glass. The natural resonant frequency of these 
ions is approximately 2700 nm and significant light energy is 
absorbed by these ions at harmonics of this fundamental 
frequency (corresponding to wav,elerll ths of approximately 1400 
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and 900 nm). The attenuation comes to another minimum near 
1 ~ nm. The optimum wavelength for minimum attenuation in 
the optical fiber would be near 1300 or 1500 nm. 
b. Equipment Gain Versus Operating Wavelength 
The early lightwave transmission systems did not operate at 
either 1300 or 1500 nm, however. These first systems operated 
at approximately 8'0 nm. The reason for this was the 
technology for optical sources and detectors was limited to the 
850 nm region. The material used in manufacturing the 
semiconductor laser diodes (gaJium aluminum arsenide 
(GaAIAs» caused the lasers to emit light in the 8'0 nm region. 
This was just below the third harmonic of the natural resonance 
of the hydrozyl ions in the optical fiber and, therefore, avoided 
the increased absorption of light energy at 900 nm. The system 
gain achievable with GaAIAs lasers and avalanche photodiodes 
is approximately 1f7 dB. 
Current technology is utilizing indium galium arsenide 
phosphide (lnGaAsP) in the manufacture of sources and 
detectors at 1300 nm. The yields in the manufacturing process 
are still very small compared to the 8'0 nm lasers and, 
therefore, are much more expensive. The cost of these long-
wavelength devices should approach that of the shor't-wave-
length devices within the next few years. 
Devices in the 1500 nm range are stlU undergol-.g 
development in the laboratory. Production devices are stW a 
few years in the future. 
Despite the reduced system gain, long-wavelength 
sYltems can operate over much longer spans than short-wave-
length systems because the optical fiber loss is approximately 
1.3 dB/km Jess tor the long-wavelength case. 
c. Optical Fiber Bandwidth Versus Wavelengt~ 
Figure F-18 shows the relationshIp between optical fiber band-
width and wavelength. The bandwidth characteristics of optical 
fiber. are nearly identical at 8'0 and 1300 nm. The bct that 
spans utillzinc long-wavele,,,th technology can be longer than 
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those utilizing short-wavelength technology causes bandwidth 
to become a much more important issue. 
d. Economics of Operating Wavelength 
The long-wavelength optical devices are mor~ expensive, 
m.k1ng the equipment about 20 percent more expensive. The 
optical fiber must be better (and therefore more expensive) to 
make up for the reduced system gain at 1300 nm. At the 
pr~sent time, 1100 nm cable is about 20 percent mor~ expensive 
than .'0 nm cable of the sam4! performan~e characteristics. 
The system cost for a 1100 nm system would exceed the cost of 
8'0 nm system by 20 percent with no compensating advantages 
for short haul systems (less than 10 km). 
Suppose, however, that the span length is beyond the 14.' 
km (9.0 mj) maximum span distance for a short-wavelength 
span. Assuming that the span is 20 km (12.4 mi), if we are to 
design a short-wavelength syst.em, we would have to make 
provisions for a repeater and dftign two 10 km (6.2 mil spans. 
The cable cost would be less for the short-wavelength 5(lludons, 
but nearly twice as much equipment would be required. 
Further, we would have to make provision for a repeater 
location with power, environmental control, security, etc., fOi 
the life of the system. The long-wc:lvelength system design 
would not require a repeater location, as it could accommodate 
a span distance up to 27.' km (17.1 mil without a repeater. 
Clearly, the 20 percent premium in cost for a long-wavelength 
system is more than compensated by the savings in repeaters 
and repeater locations. Further savings can be attributed to 
the nonrepeated system when considering th~ life cycle costs of 
maintenance, taxes, oper~ 'ins expenses and reliability. 
The elements of a link loss budget involve the intrinsic 1':)55 in the optical fiber, 
splice losses, connector losses, system degradations, and operating margin. 
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a. Intrinsic Loss of the Optical Fiber 
b. 
c. 
d. 
The intrinsic loss of the optical fiber is the major component of 
a link loss budget. Intrinsic loss is caused by absorption in the 
fiber core, scattering, and some losses in the cladding. This 
loss is generally expressed in terms of dB/km and varies 
depending on the process used to manufacture the fiber and the 
process used to cable the fiber into a completed cable for duct, 
direct bury, or aerial applications. The cabling techniques vary 
in their ability to buffer the optical fibers from the stresses 
applied to the overall cable. Unrelieved stresses on the fiber 
cause increased attenuation. 
Splice Losses 
The splice losses are generally in the 0.30 dB per splice range. 
The cable vendors will specify the splice loss as a part of the 
end-to-end loss in order to spread the losses over the entire 
span. U the cable vendor can supply cables in lengths of 2 km 
(1.2 mO, the splice loss becomes 0." dB/km. The most 
efficient and economic design technique is to have the cable 
vendor qU6t(' the end-to-end loss for each span (including 
splices) in the ground. The cable vendors will guarantee the 
cable performance even if the cable is installed by telephone 
company personnel under the cable vendor's supervision. 
Connector Losses 
Most manufacturers provide connectorized interfaces to the 
lightwave transmitters and receivers. They do not uniformly 
account for the losses included. That is, the transmitter power 
specified is the power launched into the fiber at the output 
connector. Similarly, the receiver threshold is specified as the 
energy delivered to the connector on the lightwave receiver. 
Some manufacturers, however, specify the guaranteed levels so 
that no additional ai'owance for "typical" performance is 
required. 
Sy~tem Degradations 
Conservative system design requires that there be an allowance 
in the link budget for system related noise Phenomena such as 
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nodal noise that will not appear in back-to-back performance 
thrugh optical attenuators. These system degradations are 
analogous to waveguide echo distortion or nonlinear passband 
distortion such as is caused by multipath fading in digital 
microwave radios. Research continues to further define these 
noise mechanisms in order to minimize their effects. In the 
meantime, we must allow for them in the link loss budget 
calculations. 
The output power of the transmitter must be maintained 
at full output to realize the advertised system gain. If it 
decreased by a few dB before an alarm is tripped, there must be 
an allowance of those few dB in the link loss budget in the 
event the power reduced, but not sufficiently to trip the alarm. 
Another system degradation comes from the need to trade 
off system gain for bandwidth. If a system becomes bandwidth 
limited, it is possible to operate a system at a bandwidth less 
than the specified value. Operating with a bandwidth below 
this value will cause intersymbol interference, and will reduce 
the receiver threshold proportionately_ 
Wavelength Division Multiplexing (WDM, Allowance in a Link 
Loss Budget 
Long-wavelength systems will tend to be bandwidth limited 
until a single mode fibers become economically feasible. An 
effective way to increase bandwidth capacity of 1300 nm 
systems is to multiplex more than one optical signal onto the 
fiber. Wavelength Division Multiplex (WDM) devices are 
available today that will multiplex two or more optical signals 
onto a single fiber. These devices are basically prisms that 
"bend" the light from two or more input ports toward a single 
output port. Present devices introduce insertion loss of 3 dB 
per end, which gives a total of 6 dB per fiber. New techniques 
are being developed to reduce this loss to 2 dB per end for a 
total of 4 dB per fiber. 
Operating Margin in a Link Loss Budget 
Operating margin is the margin placed in the link Joss budget by 
the operating company to allow for future splices required 
F-2' 
because of cable breaks and allowance for other degradations 
over time. The amount of margin should depend on the physical 
environment and the likelihood that the cable will be cut. A 
minimum of 3 dB is recommended. 
Figure F-19 shows a 90 MBPS optical fiber system block diagram. 
F.l.2.t system Costs 
The cost of fiber optic transmission systems at each terminal is based on two 
M 13 multiplexers, including redundant common equipment, two 90 MBPS optical 
terminals (one main and one spare) with I x I protection switching and all the 
required alarms and power distribution panels. The repeater is placed at a 
distance of 25 km from each terminal and housed in a weatherproof enclosure 
which includes charger and standby batteries sufficient for eight hours of 
standby power. A typical , KVA diesel engine generator with autCltJi<ltic 
switching is included at city terminals. 
The cable to be used is of premium quality with attenuation less than I dB/km at 
1300 nm and has an end-to-end dispersion of less than 6 ns. The cable consists of 
four fibers, one fiber working and one spare for each direction of transmission. 
Table F-'3 shows the costs for hardware and cable including installation. The 
optical fiber cable installation is assumed to be as foHows: 
City Terminal 
3 km through large city ducts 
2 km through suburb ducts 
Repeater Location 
, km through suburb ducts in each direction. The rest of the 
cable will be through rural area, i.e., trenChing. 
Table F-'4 shows the annual cost per channel using a 90 MBPS fiber optic system 
and how these costs vary with distance. 
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Tables F-l5 and F-" represent the annual user to use cost per channel assuming 
that the users are within three miles radius from the central office. AU users 
circuit costs are based on the present tariffs. Voice frequency costs are based 
on the average tariff of Category A and Category B. 
F.3-1 Tec:hnoIosY of Future Systems 
F.3-3-1 Introduction 
Some of the important advances in digital transmission in the years ahead will 
include increased capacity through the use of new modulation systems and data 
compression schemes; increased span length in fiber optic systems; new services 
including digital video; and significant equipment improvements make po~sible by 
the use of new devices. 
The major system technologies to be discussed are: high capacity digital radio 
and time assigned speech interpretation. 
F.l.l.2 High Capacity Digital Radio 
Present capacity of digital radio is two OS3 (44.7 86 MBPS) rate in the standard 
North American traffic interface. The logical lext step is to increase the 
capacity of the future digital radio in OS3 incremer.~s i.e., future radio will have 
a cpacity of three OS3 by 1990 and four OS3 by the year 2000. Other factors 
which must be considered for higher capacity digital radio are the regulatory 
constraints on occupied RF bandwidth, spectrum shape and bandwidth utilization, 
the complexity of the modulation technique and its effect on obtaining accept-
able performance system parameters. 
It is apparent that future higher capacity digital radio systems will utilize 
combinational modulation techniques with efficiencies of 4.' to 6 bits per second 
per Hz. This implies that the systems will use linear transmitter structures. To 
achieve these efficiencies, high level QAM techniques will be required. Figure 
F-20 shows the channel capacity for various modulation schemes. 
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It is clear that the rusher channel capacity w111 impact the cost per channel per 
year. It is anticipated that the cost per channel per year wiU drop by 2' percent 
in 1990 and U percent in 2000. Table F-'7 shows the variations of costs with 
distance. 
F.1.3J Tune-A_i&ned Sp I!ech .. terpoktian (T ASJ) 
Tt~ use of T ASI permits an increase in the voice channel capacity of a digital 
transmission system. T ASI, originally designed for analog submarine cable 
operation, is well suited to digital voice circuits. It makes use of the fact that a 
typical voice circuit is active about 40 percent of the time during a conversa-
tion. The basic principle is to monitor activity and assign only the active 
channels for transmission. Competition for available channels may lead to 
clipping. The effective gain in capacity is presently about two. By utilizing 
predictive algorithms, system gain will increase to three of four. It is 
anticipated that TASI will impact the cost of switched voice circuits rather than 
dedicated circuits. 
F.l.3-' Fiber Optic Devices 
The predominant form of fibers utilized today for fiber optic cables is the 
multimode, graded index fibers. The loss characteristics of this fiber was shown 
in Figure F-17. The theoretical limit in bandwidth of this type of fiber is about 
10 GHz per Km, although the practical limit is in the range of 1 to 2 GHz. 
The predominant wavelength of today's installed fiber optic systems is 8'0 nm. 
The' loss at this wavelength is in 2.' to 3 d8/Km range. To achieve the system 
gain necessary for a system with reasonable margin, it is necessary to use laser 
transmitters and avalanche photo detector receivers. 
The window of 1300 nm loss approaching 0.6 dB/Km is very attractive and will 
have considerable application. Increased span length can be obtained at the 1300 
nm wavelength. It is possible to increase the capacity of a fiber by the use of 
wavelength multiplexing. 
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Future Costs 
F.3-3.'.1 
It was discussed in a section above, that future radio will expand in the channel 
capacity. This trend will have a substantial impact on the cost per channel basis. 
It is anticipated that the reduction factor are: 1, 0.7', and 0.64 in 1982, 1990 
and 2000, respectively. 
Table F-57 shows the annualized costs per channel using the above factors. 
F .3.3.5.2 Fiber Optic Systems 
Large capacity optical fiber systems started to be used and the main body of the 
intra and inter-city trunking. The reduction in cost of cable and optical 
equipment will be l' percent per year until the year 2000. However, installation 
of the cable and duct lease and right of way form a major phase of the cost of 
the system. For this reason, the annual cost per channel will be reduced by 30 
percent in 1990 and 40 percent in 2000. Table F-'8 shows the annualized costs 
per channel. 
F.. C~ END-TO-END USER COST AND CROSSOVER DISTANCES 
fIlTH TERRESTRIAL TARIFFS (1912) 
The common cost components of a CPS network are: 
a. Space segment cost 
b. Earth segment cost 
c. Terrestrial segment cost 
d. Central network control facility. 
The approach used to derive end-to-end user costs is to allocate the common 
element costs to the services under consideration and add that to the channel 
dependent costs. The end-to-end costs will be derived for two cases: 
F-29 
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a. 
b. 
The CPS earth station located on the customer's pren:ises. The 
earth stations considered have the availability of .995 and .999. 
The shared CPS earth stations with dedicated tails to the 
customers. The earth staions are designed with .995 and .999 
availability. Only large and medium earth stations are shared. 
the terrestrial tail exensions are the dedicated facilities leased 
from common carriers. Thus, in costing the terrestrial tariffs 
are used for extensions. 
The end-to-end user costs are then compared with terrestrial tariffs to estimate 
the distances for various services. 
F.t.! CPS End-.End User Costs 
For estimating the end-to-end usc:r costs for various CPS earth station types, 
(refer to Paragraph 1), the following assumptions are made. 
a. Costing is done on the basis of two nodes. 
b. The earth station at each node is the same type. 
c. 
d. 
e. 
f. 
g. 
The interface to customer equipment is for voice and data and 
teleconferencing. 
The annual payoff requirement is calculated based on a ten year 
depreciation. The annualizing factor of 41 percent is used. 
The space segment annual payoff requirement is calculated 
using the size of CPS earth stations as defined in Section land 
the annual payoff requirement for transponders as calculated in 
Section 2. 
The annual payoff requirement for network control centers per 
CPS earth station for 1982 is about $6K. 
For computing crossover distances, the following terrestrial 
tar iffs are considered: 
FCC N0260 for Voice 
FCC N0267 for Data with speeds ranging from 2.4 KBPS 
to 1.544 MBPS. 
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F.'.l.l C-band CPS I!nd-to-Bnd Uler Costs and Crouover Distances With 
Terrestrial Tariffs 
Table F-.59 summarizes the C-band annual recurring cost of the common systems 
in thousands of doUars. Table F-60 summarizes the end-to-end user costs with 
earth stations on the customer's premises, whereas Table F-61 sumarizes the 
end-to-end user costs with dedicated tail circuits of 3 miles for shared earth 
stations. Only large and medium earth stations are assumed to be shared. For 
end-to-end user costs common systems costs are allocated' on the basis of 
capacity requirement of the user service. Channel dependent costs for services 
are then added to the common systems cost of the service. Tables F-62 and 
F-63 present the crossover distances for unshared CPS and shared CPS 
respectively. 
F.'. 1.2 Ku-band CPS End-to-End User Costs and Crossover Distances With 
Terrestrial Tariffs 
The common system annual revenue requirment for Ku-band is summarized in 
Table F-64. Tables F-65 and F-66 present the end-to-end user costs for 
unshared earth stations and shared CPS earth stations, respectively. Tables F-67 
and F-68 present the crossover distances for unshared and shared earth stations. 
F.' FUTURE TRENDS 
Digital Trend 
It is generally accepted that the communication trend is towards total digital 
systems, as opposed to analog sytems, therefore it will be assumed that in 1990 
and 2000, the communication will be entirely digital. The reason behind this 
trend is twofold: 
a. Availability of digital microcircuitry at reasonable prices, 
which makes digital processing cost effective (see references). 
b. The requirements for integrated services. 
t 
CapacitY Improvement Techniques 
Presently in digital transmission schemes, the TDM/TDMA approach 
with quadrature phase shift keying (QPKS) is being used. With this approach a 
typical C-band 36 MHz wide transponder could transmit 60 Mbps of information. 
It is anticipated that by the year 1990 more spectrally efficient modulation 
schemes will be used. It is assumed that in 1990 the transmit capacity of a 
typical C-band transponder will increase by '00w, to 90 MBPS. 
Presently for digital transmissions of voice, 64 KBPS pulse code 
modulation (PCM) is used. In the year 1990 it is assumed that voice will be 
transmitted at 32 KBPS, thus the number of voice channels per transponder could 
increase by 2. Voice activity compression could also be used for voice circuits 
which would further increase the voice handling capacity by 2. Thus the voice 
channel capacity per transponder could quadruple with 32 KBPS coding and 
implementation of voice activity compression. 
It is anticipated that the preferred approach in the future will be the 
TDM/TDMA, be it in earth station or space segment. For microprocessor-based 
hardware, the price has been famng at an average rate of 7W, a year for nearly 
20 years, in spite of inflation. That trend shows no sign of bottoming out, as 
more uses are found for the very large scale integrated circuits (VLSI). Since 
TDM/TDMA design can be based on microprocessors (some manufacturers have 
already designed TDM/TDMA equipment based on microprocessors) in conjunc-
tion with software (for routing, formatting, framing, synchronization, encoding, 
forward ever connection), it is anticipated that cost of the TDM/TDMA 
terminals will also reduce at a rate of 1'W, (in 82 dollars) until 1990 and 10% 
until the year 2000. Cost projections of TDMA terminals are given belo .. : 
COST OF TDMA TERMINALS IN THOUSANDS OF DOLLARS IN 1982 
Year Burst Rate 
1982 Non-redundant 
Redllldant 
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1990 Non-redundant 34.1 13.82 11.00 
Redundant 
" 
21.8 16.00 
2000 Non-redL:' iant 12 '.00 3.8 
Redundant 19.2 7.60 '.6 
Presently it is seen that the price of common equipment allocated to a particular 
service is quite negligible as compared to channel derivation cost. For example, 
for a large CPS earth station, the common equipment price for 2.4 KBPS end to 
end channel with C-band transponder is only $179/year whereas the annual 
recurring price for 2.4 KBPS channel units at both ends is $4,000/year. For rates 
up to '6 KBPS the channel unit price contributes heavily to end to end service 
costs. It is anticipated tm.t plug in channel units wiH also be microprocessor 
based and costs wUl come down at the same rate as TDMA equipment. 
COST OF CHANNEL UNITS IN THOUSANDS OF DOLLARS 
Year Voice 2.4 KBPS 4.8 KBPS 9.6 KBPS '6 KBPS 1.' MBPS 
1982 0.7 3.5 3.' 3.5 3.5 6 
1990 0.2 1.0 1.0 1.0 1.0 1.6 
2000 0.07 0.3 0.3 0.3 0.3 0.'6 
F.'.) Radio FreQUenCY ~R F) ComDonents 
Major earth station R F components include low noise amplifiers (LNAs), high 
power amplifiers (HPAs), and antennas. The foJ1owing sections wiU discuss 
technology advancements in these areas. 
F.'.l.1 Low Noise Amplifiers (LNA) 
The LNA for sateUite communications are of two types: the paraamp LNA and 
FET LNA. The cryogenicaJJy-cooled paraamp LNA was extensively used in the 
infancy of satellite communications but due to maintenance difficulties and high 
cost it is hardly used today. The thermoelectrically-cooled and uncooled 
paraamp LNAs are used in largp earth stations. Those LNAs feature almost as 
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low noise temperature as do the cryogenically-cooled paraamp LNAs, due to • 1 
improvements in the Varactor and increased pump efficiencies. 
The PET LNA i& employed mainly for DOMSAT and especially for TVRO systems. 
Thermoelectrically-cooled and uncoo1ed versions are used almost universally for 
those applications. For C-band typical noise temperature curves of 3,0 " T E 
cexlled ,*,0 K T E cooled, ,,0 K uncooled paraamp LNAs , T E cooled 800 K FET 
LNA and uncooled 1000 K PET LNA are shown in Pigure F-21. 
FET LNA is maintenance free and is more reliable than the paraamp LNA. 
The C-band LNA has made excellent technological progress in the past, and it is 
expected that by year 1990 it will be possible to realize noise temperature below 
300K for paraamp LNA and 700K for the PET LNA. The LNAs will get smaller 
and smaller and eventually LNA will take up only a small part of antenna 
installation. It is expected that LNA wiU eventually be reduced to about half its 
present size. 
Ku-band (1,*/12 GHz) has come to be utHized as a second generation sateHite 
communications band. In fact, Satellite Business Systems (SBS) has already 
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launched three Ku-band sateUites and wiU be launching a fourth sate11lte later -, 
this year. The two types of LNAs discussed above are used in Ku-band also. The 
major problem with 12 GHz LNAs is the increase in noise temperature contribu-
tions by connecting components such as wave guide switches and lines. At this 
frequency the overall design configurations become extremely important. 
Typical noise temperatures for TE-cooled paraamp, LNA, uncooled paraamp 
LNA, TE-cooled FET and uncoooled PET are shown in Pigure P-22. 
It is expected that th,~ noise temperature performance of TE-cooled FET LNA 
will approach that 'Jf the uncooled paraamp LNA in the future. Due to this only 
TE-cooled paraamp LNA 's expected to find appllcation. A minimum noise 
temperature of 800 is expiected for TE-cooled paraamp LNA, while TE-cooled 
FtT LNA will a ttaln noise te:!1peratures of less than 1300K as opposed to its 
praent 15C)OK. 
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Power Ampllfitg 
The technological evolution in the area of power amplifiers has not kept pace 
with the rapid technological advances of LNA, but the advent of power FET hilS 
provided another alternative to traveHng wave tubes (TWT) and IMPA T 
amplifiers lor earth stations and satellite transponder application for power 
levels up to 10 watts at C-band. In space application (for communication 
payloads) the trend is towards higher powered transponders, which make earth 
stations smaller. 
For earth terminals, both klystrons and TWTts serve the uplink with power levels 
'Of up to 10 K watts at 8.2 GHz, 2 K watts at 14.' GHz and 800 watts at 30 GHz 
available from manufacturers in Japan and Europe. The TWT and klystron HPAs 
are nonlinear devices. The effect of nonlinearity is that the output signal not 
only contains the fundamental frequency but also harmonics which introduce 
distortion in the signal. Another effect is the intermodulation products for 
multi-carrier operation of the transponder. Because of these effects, the HPA is 
normally operated in backed off mode in linear region, which redu(;es the 
available power and hence the capacity. A lot of research is going on in the area 
of linearizing HPAs. It is anticipated that in future substantial1inearization will 
be achieved. With linearization of HPA one can either increase the transponder 
capacity or reduce the si2:e of the tube. 
For space applications, 'fWTs have been the mainstay of communication trans-
ponders from the beginning of satellite communications. Current TWTs provide 
efficiencies up to 409& and hc.ve an operational life of 7 years or mort!. There 
has been considerable effort to develop solid state counterparts for T"T power 
amplifiers. Irnpact diodes have an edge at frequendes above 20 Ghz; the real 
impact at bands of immediate frequencies is being made by GAS FET amplifiers. 
GAS FET amplifiers are expected to provide comparable efficiencies, better 1M 
products, small er volume and of course, simpler power supplies. It is expected 
that at C and Ku-bands GAS FET amplifiers will be used, reducing satellite size 
and weight requirements .mel increasing operational1ife. For frequencies over 20 
Ghz Impatt amplifiers are expectP.d to be u.d. As yet there are no plans beyond 
utilization of Ka-band (20/30 Ghz) communications satellites. Gyrotron 
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amplifiers may eventuelly make it possible to ha.ldle telecommunication require-
ments at :U Ghz arad bey(;nd. It is reported in the literature that development of 
such tubes is proce~ns with encourasin& results. 
The antennas for initial communications satellites were area coverase type i.e., 
a sinale beam coverin& the whole or a major part of the visible portion of the 
earth and radiatins all the availablt! frf.:quencies only once. They were a very 
small fraction (196) of total end of life (EOL) mass of the satellite. Antennas 
have become more complicated thrflush the years and weish about 996 of the 
spacecraft mass and 30916 of the total communication subsystem mass. Techno-
IOSlcal trends in the delisn of COMSA T anteMas are: 
a. Multiple frequency bands 
b. Great~r bandwidths 
c. Multiple beam anteMai 
d. Higher EIRPS (i.e., hisher efficiencies and larser apertures) 
e. More feed elements 
f. Improved spacecraft pointinS accuracies 
S. Greater antenna subsystem mass 
h. Deployable antennas 
i. Reconfigurable and steer able antennas 
j. Improved sidelobe performance 
k. Improved polarization performance 
I. Extreme thermal environment. 
As the trend towarda complicated antennas srows, the material technolOSY is 
becom1n& an increas1n&Jy important aspect 01 antenna desiS". Demand for 
ll&htweipt thermally stable materials such u sraphite fUm reinforced plastic 
GfRP (Rf reflective) and Ke\'lar epoxy (Rf transparent) w111 Iro., u surface 
&CCUa-acy and temperature envirwinents become more strincent. This will 
reduce the wei&ht of antenna subsystems. It should be noted that spacecraft 
antema performance wUl play an important role in reallzins h1&her communica-
tions cap.bilities in satellites. Research and development efforts are continuinS 
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in the area of innovatl'le feed ~yst~ms, beams forming networks and reflector, 
lens, or array aperture configurations. 
F.'.' Tr!l!!pOllder Trends 
When the initial communications satellite was launched, its basic function was 
frequency conversion and signal amplification. There was one beam per 
transponder. A frequ~ncy band was used only once. This transponder configura-
tion is shown in Figure F-23. 
The next step was to use dual polarization schemes and frequency reuse factor 
was increased by 2. The DOMSA 1S had 24 transponders, the two transponders 
using the same frequency with dual polarization. The configuration of this 
transponder is shown in Table F-69. 
The connection between transponder~ is achieved through the earth stations 
primarily by frequency hopping techniques. All the domestic communication 
sateUites in C-band are of this type. Case 11 shows a multibeam transponder. 
The transponders are connected by a radio frequency (RF) switch matrix or IF 
switch matr\x (GE and Ford Aerospace are developing these IF switch matrices 
for Ka-band sateHites under contr~.ct for NASA). Advanced WE!)! AR, to be 
launched in the near future, wiU use 4 x 4 switch matrix for Ku-band 
transponder. The EIRP and G/T are improved by the inc rased gain of multibeam 
antenna. The increased capadty is then transmitted via satellite transponders. 
The interconnection between various beams may be obtained by means of a 
FDM-FDMA approach or SS-TOMA approach. Due to advances in digital 
technology, SS-TDMA seems to be a more viable technology. 
Case III shows a transponder 'sir.g on-board regeneration technology. Signal 
processing is performed digitally on-board the sateUite. The effects of 
regeneration are: 
a. DecoupUng of uplinks and downlinks 
b. Improvement of signal quality due to signal processing, such as 
error correction decoding 4l1ld encoding 
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c. Use of TOM signal for the downlink simplifies the earth station 
configura tion. 
Case IV is a combination of Case 11 and Case III. It uses multibeam transponders 
with on-board regenerative technology. Beam switching is performed in time 
division baseband processor. 
Case V shows the transponder configuration performing signal speed conversions 
along with regeneration. The advantage of this approach is flexibility in earth 
station design. In addition, earth station design can be customized to a 
subscriber's need. 
Case VI shows the ultimate satellite design which employs an IF switch for 
multibeam connectivity for high speed (bit rate) beams. This will be used for 
high speed trunking applications. It also employs a regenerative technology for 
low speed customer premises services. This is the type of transponder approach 
being proposed for Ka-band satellites. It also provides connectivity between 
trunking and CPS users. It is expected that by 1990 the technology will support 
the launch of such a communications payload. In addition to the evolution in 
transponder technology there is a trend towards ever larger satellites with 
multiple mission capabilities and multiple users and ownership. This concept is 
that of space platforms. These structures are expected to have a capability cf 
progressive addition and/or replacement of parts of the payloads. The size and 
weight of a space platform will be a function of the capabilities of available 
launch vehicles. Figure F-24 summarizes the increase in launch vehicle 
capability. 
F.S.S Technology Impacts on Cost 
It is expected that costs of RF portion of earth stations will come down by 3 
percent a year because of expected technological advances forecast for the 
future. M&:C subsystem being based on microprocessors in conjunction with 
software will also reduce by the same factors as TOMA. 
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Impact of Technology on Transponder Prices 
In the previous section technology trends and advances were discussed in the 
areas which could impact the sa telli te costs. 
C-band 
C-band satellite have been used for about a decade for domestic communications 
in the U.S. and Canada, and it is felt that costs of C-band satellites will stay at 
the same level as they are today. The reasons are: 
a. C-band satellite spacing will probably be as high or higher as 
compared to Ku- and Ka-bar.d. 
b. C-band is the most suitable frequency spectrum for com-
c. 
d. 
munications from the point of view of propagation character-
istics and availability. 
Most suitable for broadcast applications 
Technology is quite mature at C-band. 
Even though transponder prices will stay constant, the amount of information 
which could be carried by a standard 36 Mhz C-band transponder will increase to 
90 MBPS by 1990. 
Presently a Ku-band transponder annual payoff requirement is almost twice that 
of a C-band transponder. As Ku-band technology matures and more and more 
Ku-band sate11ites are launched, it is felt that the Ku-band transponder prices 
wi11 decrease and finally level off at the same value as C-band. With this 
assumption the price wiU fall at 3.5 percent per year. The factors by which 
prices will decrease in 1990 and 2000 are given below. 
Transponder lease price 
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In addition to the price reduction, the transponder will transmit 90 Mbps instead 
of 60 Mbps by year 1990, as the bandwidth of Ku-band transponder is h!gher. By 
2000 it is felt that due to more efficient modulation techniques a Ku-band 
transponder will transmit 135 Mb)s. 
Ka-band Satellite 
Ka-band sy~tems are still in the planning and development stages and it is not 
known with any amount of reasonable certainty as to when a Ka-band system will 
be implemented. The costs used for 1990 were those given by NASA. What the 
costs will be in 2000 depends on many fact:. .. s, among them: 
a. 
b. 
The first implementation of Ka-band systems and acceptance of 
their performance by the user community 
The technological advancements in Ka-band, depending on the 
need and the vigor with which development is pursued. 
Because of the uncertainty and inability to look into the future for some system 
which does not exist as yet, it is assumed that the satellite costs will remain the 
same. 
Reduction Factors 
Reduction factors are given in Table F-70. With these reduction factors, costs 
of earth stations in years 1990 and 2000 are sum mar ized in Tables F -71 and 
F-72. 
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F.6 1990 AND 2000 CPS COSTS AND CROSSOVER DISTANCES WITH 
TERRESTRIAL TARIFFS 
The methodology used for deriving the CPS Service costs, annual payoff 
requirements, etc., is the same as used in Section 4. The CPS earth station costs 
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for C, Ku and Ka-band were projected to years 1990 and 2000 in Section5. For 
Ka-band systems, the CPS earth station costs were projected to remain the same 
as the costing already takes into account for the quantity production, stream-
Ii.,ing of manufacturing processes and technological advances. It is also 
an!icipatt"d that the equivalent transponder price wiU drop to 2.0 M per year due 
to th~ trend towards large spacecrafts for Ka-band. 
The cost components for a CPS Network are the same as described in Section 4. 
In Section 5, the costs of earth stations, space segment, network control facility, 
etc., were projected for the years 1990 and 2000 for C, Ku and Ka-band. For 
C-band space segments, it was estimated that the transponder price will 
increase due to efficient modulation techniques. The cost of Ku-band trans-
ponders was projected to reduce and level off to a C-band transponder by the 
year 2000. The bandwidth efficient modulation techniques help to increase the 
capacity only if it is a single carrier, full transponder earth station. For a 
multiple carrier system, usually, the system design is power limited and/or 
interference limited, hence, bandwidth efficient techniques cannot be used. 
F .6.1 1990 and 2000 Common System Costs 
Using the network assumptions of Section 4 and cost projections made in Section 
5, the common system costs are estimated for large, medium, small and mini 
earth stations with .995 and .999 availability. Tables F-73 and F-74 present the 
C-band common system annual payoff for the years 1990 and 2000. Table F-75 
and F-76 present the Ku-band common system annual payoff for the years 1990 
and 2000. Table F-77 and F-78 present the common systems annual payoff for 
Ka-band for the years 1990 and 2000. 
F .6.2 Terrestrial Tariffs 
In Section 4, 1982 satellited based end-to-end user costs were compared to 
terrestrial tariffs. For obtaining an estimate of crossover distances for various 
services, the terrestrial tariffs are projected to the years 1990 and 2000. In 
projecting the terrestrial tariffs, the following factors are taken into account: 
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a. Past history of terrestrial tariffs 
b. Technological advancements 
c. Diversity of Bell Operating Companies (BOC) from AT&T Long 
Lines. 
Historical data reveals that prices of communications services have increased 
much less rapidly than all consumer spending over the last 12 years. This is due 
to the competitive pressure exerted by the entry of specialized common carriers 
since 1970, and rapid advancement in digital technologv and integrated circuitry. 
The impact of the diversity of BOCs from AT&T's Long Lines on the tariffs is 
hard to estimate, but it is a generally acc~pted fact in the communications 
industry that Long Line Tariffs should come down and local tariffs wilJ go much 
higher. 
For this study, it is assumed that in the period 1982 to 1990, the central office-
to-central offices (long hauJ) tariffs will be reduced by 12 percent, where the 
termination charges will reduce by 20 percent. For the period 1990 to 2000, the 
long haul tariffs will be reduced by 7 percent, whereas the termination charges 
will be reduced by 15 percent. The reduction factors used for terrestrial tariffs 
are given below: 
REDUCTION FACTOR 
1982 
Long Haul Tariff 1 
Digital Termination 1 
1990 
.88 
.8 
2000 
.82 
.68 
It is assumed that the tariff structure wHl remain the same in 1990 and 2000, as 
it is now in the year 1982. 
F.6.) 1990 and 2000 Crossover Distances for CPS Earth Stations 
F.6.).1 C-band 
Using the Tables F-73 and F-74, the end-to-end user coss for various services 
are derived. The common system cost is allocated to each servicf" in proportion 
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to the capacity requirement. To this cost is added the annual payoff for the 
channel units. The costs of channel units for 1990 and 2000 were estimated in 
Section.5. The monthly payoff requirement for each service types are presented 
in Tables F-79 and F-80 for the years 1990 and 2000 for unshared CPS Systems, 
while Tables F-81 and F-82 present the monthly payoff requirement for each 
service type for the years 1990 and 2000 for shared CPS earth stations. The 
monthly payoff requirements are compared with terrestrial tariffs and crossover , l 
distances computed. The crossover distances for unshared earth stations are 
presented in Tables F-83 and F-84 for years 1990 and 2000, while Tables F-85 
and F-86 present the crossover distances for shared CPS earth stations for the 
years 1990 and 2000. 
F.6.].2 Ku-band 
The monthly payoff requirements and crossover distances for unshared and 
shared earth stations are presented in Tables F-87, F-88, F-89 and F-90 for the 
years 1990 and in Tables F-91, F-92, F-93 and F-94 for the years 2000. 
F.6.].] Ka-band 
The monthly payoff requirements and crossover distances for unshared and 
shared earth stations are presented in Tables F-95, F-96, F-97 and F-98 for the 
year 1990 and in Tables F-99, F-IOO, F-IOI and F-I02 for the year 2000. 
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' .. 
DIAMETER 4m 
COST 2.5* 
TABLE F-l. C-BAND ANTENNA COSTS 
On thousands of dollars) 
5m 
7* 
7m 
33* 
10m 
125 
11m 
182 
*Does not include frequency reuse. 
12m 
225 
10, 11 and 12 meter antenna cost jncludes the cost of antenna trackjng and 
frequency reuse. 
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TABLE F-2. C-BAND LOW NOISE AMPLIFIER COSTS 
On thousands of dollars) 
400 800 900 1200 
Nonredundant 24 17 9 10 8 
Redundant 52 38 22 24 20 
"TJ , 
'J 
o 
Power output 
(Watts) 
Nonredundant 
Redundant unit 
5 
2 
10 
;~. S' 
TABLE F-3. C-BAND TWT POWER AMPLIFIER COSTS 
(in thousands of dollars) 
10 20 
7 
25 40 
10 11 
75 
16 
23 29 31 41 
125 400 
21.5 29 
52 67 
C-BAND CKl YSTRON COSTS 
(in thousands of doJJars) 
Power output (Watts) 3 3.3 
Nonredundant 47.5 
Redundant 104.5 
55 
119.5 
600 
36 
81 
::0 
700 
39 
87 
lKW 
82 
174 
\ 
3KW 
200 
420 
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TABLE F-'. C-BAND FREQUENCY CONVERTER COSTS 
(in thousands of dollars) 
TYPE OF CONVERTER 
NON REDUNDANT 
REDUNDANT 
Upconverter 
9.1 
19.6 
F-71 
Downconverter 
8.8 
19.0 
TABLE F-'. COST OF TDMA TERMINALS INCLUDING MODEMS 
(in thousands of dollars) 
BURST RATE 60 MBPS 15 MBPS 8 MBPS 
NONREDUNDANT 125 50 40 
REDUNDANT 200 80 58 
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TABLE F-6. COST OF 60 MBPS TDMA EARTH STATIN IN $K 
AV AlLABIUTY 
.995 .999 
11 Meter Antenna 182.5K 182.5K 
5ao lNA 21K 47.5K* 
Uplink Subsystem 80K 146.7K* 
(HPA and UC) 
Downlink Subsystem 2~' .3 38.8K* 
TDMA Subsystem IbOK 240K* 
M&C Subsystem 33K 33K 
Total Cost 483.8K 688.5K 
Installation and 
Integration (40%) 193.52K 275.4 
Total 677 .32K 964l 
*For .999 availability, all these subsystems are redundant with automatic 
switchover. 
F-73 
TABLE P-7. COST OF U MBPS BURST RATE TDMA EARTH STA nON 
(in thousands of doUars) 
A V AILABILITY 
.99.5 .999 
7 meter antenna 33K 33K 
.500 LNA 21K 47 • .5K 
Uplink (600 watt HPA and 4.5 .1 106K 
upconverter) 
Downlink subsystem I.5K 38.8K 
TDMA subsystem 
.50K SOK 
M&:C subsystem 20K 33K 
Total cost 184.1 33S.3 
Integration and 
installation (40%) 73.7 13.5.6 
Total 2.58 474 
F-74 
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TABLE F-I. COST OF I MBPS BURST RATE EARTH STA nON 
(in thousands of dollars) 
AV AILABILITY 
.99.5 
.999 
7 meter antenna 33K 33K 
1000 LNA 10K 24K 
Uplink Subsystem 39K 92K 
Downlink Subsystem 15K 38.8K 
TDMA Subsystem 40K 60K 
M&C SaJbsystem 20L 33K 
Component Costs 157K 281K 
Integration (40%) and 62.8 112.4 
instaJJation 
Total 220K 393.2 
TABLE F-9. C-BAND 1.5 MBPS SCPC UNK BUDGET 
UPLINK DOWNLINK 
PARAMETER 7 5 7 5 
---
EIRP at saturation 80 80 34 34 
Total number of carriers 8.45 (7) 4.77 (3) 8.45 (7) 4.77 (3) 
Required input backoff 10 dB 10 dB 4 4 
Available EIRP 57.1 ~7.1 21.5 (7 carr iers) 25.2 (4 carriers) 
Tracking loss 0.8 0.8 0.8 0.8 
Path loss 199.5 199.5 196.5 196.5 
G/T -6 
-6 26 23 
Boltzman Constant 228.6 228.6 228.6 228.6 
Information Bit Rate 61.8 61.8 61.8 61.8 
Channel Eb/No 16.8 16.8 17.1 17.6 
Implementation Margin 3dB 3 dB 3 dB 3dB 
Required Eb/No at BER of 10-6 10.6 10.6 10.6 10.6 
Margin 4 dB 4 dB 4 dB 4 dB 
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TABLE F-IO. C-8AND SCPS VF (~ K8PS) 
UPLINK DOWNLINK 
7 
.5 
PARAMETERS 7 5 
34 34 
309 (24.9) 15.5 (21.9) 
4d8 4 dB 
5.1 8.1 
0.8 0.8 
196.5 196 • .5 
26 23 
228.6 228.6 
48 48 
14 14 
3dB 3dB 
8.l,l 0.4 
3dB 3dB 
EIRP at Saturation 80 80 
Total number of carriers 24.9 21.9 
Required input back off 10 db 10 dB 
Required EIRP per channel 45.1 48.1 
Tracking Loss 0.8 0.8 
Path Loss 199.5 199.5 
G/T 
-6 
-6 "TJ 
I Boltzman Constant 228.6 228.6 '4 ....., 
Information Bit Rate 48 48 
Channel Eb/No 19.3 22.4 
Allocated receive degradation 3 dB 3dB 
Required channel Eb/No 8.4 8.4 
Margin 8 dB 3 dB 
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TABLE F-ll. COST OF I.' MBPS SCPC EARTH STATIONS 
USING, METER ANTENNA 
(in thousands of doUars) 
AVAILABILITY 
.99.5 .999* 
.5 meter antenna 7 7 
1000 LNA 10 24 
Uplink subsystem upconverter 
and 40 watt HPA 21 .56 
Downlink subsystem 10 2.5 
1., MBPS modem (QPSK) 12 24 
Earth station cost 60 136 
Installation and integration cost (40%) 24 .54.4 
TOTAL 84 190.4 
*For this availability, redundant equipment is used. 
F-78 
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TABLE F-12. COST OF I.' MBPS SCPC EARTH STATIONS 
USING 7 METER ANTENNA 
(in thcaIsands of dollars) 
AV AILABILITY 
.99.5 .999* 
7 meter antenna 33 33 
1000 LNA 10 24 
Uplink and subsystem upconverter 
and 20 Watt HPA 7 48 
Downlink subsystem 10 2.5 
1..5 MBPS QPSK modem 12 24 
Earth station c~st 82 1.54 
Installat :on and integration cost (40%) 32.8 61.6 
TOTAL 115 216 
*For this availability, redundant equipment is used. 
F-79 
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TABLE F-l1. COSTS FOR" K8PS SCPC EARTH STATIONS 
USING, METER ANTENNA 
(in thousands of dollars) 
5 meter antenna 
1000 LNA 
Uplink and subsystem upconverter 
and 5 watt HPA 
Downlink subsystem 
QPSK modem 
Earth station cost 
Installation and integration cost (40%) 
TOTAL 
*Redundant earth station. 
F-80 
A V AILABILITY 
.995 .999* 
7 7 
10 24 
12.5 30 
10 25 
6 12 
45.5 98 
18.~ 39.? 
63.7 137.2 
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TABLE F-l.. COSTS FOR " KBPS SCPC EARTH STA nONS 
USING 7 METER ANTENNA 
On thousands of dollars) 
7 meter antenna 
1000 LNA 
Uplink and subsystem upconverter 
and 5 watt HPA 
Downlink subsystem 
QPSK modem 
Earth station cost 
Installation and integration cost (40%) 
TOTAL 
*Redundant earth station. 
F-81 
A V AILABILlTY 
.995 .999 
33 33 
10 24 
12.5 30 
10 25 
6 12 
7 . 124 
28.6 49.6 
100 173.6 
;,--
TABLE F-l'. EARTH STA nON COSTS FOR ANALOG VF CHANNEL SCPC 
On thousands of dollars) 
A V AILABILITY 
.995 .999* 
5 meter antenna 7 7 
1000 LNA 10 24 
Uplink and subsystem upconverter 
and 5 watt HPA 12.5 30 
Downlink subsystem 10 25 
IF subsystem 10.5 21 
Earth station cost 50 107 
Inst<! Ilation and integration cost (40%) 20 42.8 
TOTAL 70 149.8 
*Fully redundant earth station. 
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TABLE F-16. C BAND CPS COSTS IN THOUSANDS OF DOLLARS 
ES UPLINK DOWNLINK EARTH STATION ES INSTLATION II OF CARRIERS 
TYPE CAPACITY B.R. R.R. AVLBLTY DESCRIPTION COST COST TOTAL PER TRNSPNDR 
Lg. 32 MBPS 60 MBPS 60 MBPS .995 11 Meter antenna, 50<> LNA 483.8 193.5 677.5K 1 
3 KW HPA 
" " " .999 Same 688.5 275.4 964 1 
00 
Med. 6.3 MBPS 15 MBPS 15 MBPS .995 7 M ant., 50<> LNA 184.1 73.7 258 2 "';:0 
"tJe;; 600 W HPA o ~-
°7 
" " " " • 999 Same 339.8 135.6 474.6 2 0 .... :tJ ~ 
S~n . 1.5 MBPS 8 MBPS 8 MBPS .995 7 M ant., 10oo LNA 157 62.8 219.8 3 .0 ." C j> 300 W HPA ):lo 
'TJ 
" " " " .999 Same 281 112 393 " C .-.. I ~ 00 UI 
Sm 1.5 MBPS SCPC SCPC .995 (a) 5 M ant., 100<> LNA 60 24 84 3 
40 W HPA 
" " 1.5 MBPS 1.5 MBPS .995 (b) 7 M ant., 10oo LNA 82 32.8 115 7 T -1 carr. 
20 W HPA 
" " " " .999 (a) 5 M ant., 100<> LNA 136 54.4 190.4 3 SCPC carr. 
40 W HPA 
" " " " .999 (b) 7 M ant., 100<> LNA 154 61.6 216 7 T-l carr. 
Mini 1 VF SCPC SCPC .995 5 M ant., 100<> LNA 45.5 18.2 63.7 155 VF _arr. 
64 KBPS 5W 
" " Digital (,4 KBPS .999 Same 98 39.2 137.2 155 VF carr. 
64 KBPS 
1 Voice Anaiog .995 5 M ant., 10oo LNA 50 20 70 60 carriers 
channel SCPC 5 W HPA per trnspndr • 
• 999 Same 107 42.8 149.8 
" 
Antenna Diameter 
Cost 
Frequency Reuse 
• 
TABLE F-17. KU-BAND ANTENNA COSTS 
On thousands of dollars) 
.5 • .5 
60 
1.5 
7.7 
12.5 
1.5 
10 
135 
15 
NOTE: Antennas of diameters greater than or equal to 7.7 meters include the 
cost of antenna tracking. 
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TABLE F-ll. KU-BAND LOW NOISE AMPLIFIER COSTS 
(in thousands of dollars) 
Nonredundant 
Redundant 
1.500K 
21 
.50 
., 
"T1 
I 
?O 
0'\ 
P~WER 
(In Watts) 
W/R* 
R** 
24 
20 
50 
*N/R - non redundant 
**R - redundant 
40 
·~ 
TABLE F-19. KU-BAND HPA COSTS (IN THOUSANDS OF DOLLARS) 
75 125 
31.5 
7J 
200 
39 
86 
300 
40 
90 
400 
45 
102 
• - 1 
500 600 
65 
142 
700 lKW 
140 
298 
2K\\ 
220 
558 
J 
f 
KU-BAND 
TABLE F-20. FREQUENCY CONVERTER COSTS 
On thousands of dollars) 
Upconverter Downconverter 
NON REDUNDANT 14 • .5 
31..5 
14 • .5 
31..5 REDUNDANT 
F-87 
TABLE F-21. THE ATTENUAnON RF.QUJREMENT FOR VARIOUS u.s. ZONES FOR 
KU-BAND FREQUENCIES 
ZONE 
2 
3 
4 
UPLINK 
14 GHz 
1.9 
2.3 
3.4 
5.6 
PROPAGATION AVAILABILITY 
.996 
.9992 
DOWNLINK UPLINK DOWNLINK 12 GHz 14 GHz 12 GHz 
2.7 3.0 4.1 
3.2 5. 7 4.6 
2.9 7.4 6.5 
4.1 10.8 10.1 
Downlink margins include not only the attenuation due to rain but also the margin 
required to compensate for an increase in noise temperature. 
F-88 
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TABLE F-22. TDMA APPROACH LINK BUDGET SUMMARY FOR 60 MBPS RATE 
UPLINK 
PARAMETER 7 METER 
Transmitter power 26 (400 Watt) 
Antenna gain 58.4 
EIRP (1.5 loss 6.9 backoff) 81.5 
Free space 1(\55 207.5 
Tracking loss 1.2 
G/T +1.6 
Boltzman Constant 228.6 
60 MBPS Information Bit Rate 77.8 
Channel Eb/No 26.4 
Allocated receive degradation 3 dB 
Eb/No required 10.6 
Clear Weather Margin 12.8 
System Eb/No 20.2 
5 METER 
26 (400 Watt) 
55.5 
80.1 
207.5 
1.6 
+1.6 
228.6 
77.8 
23.4 
3 dB 
10.6 
8.8 
17.9 
DOWNLINK 
7 METER 
43.5 
205.9 
0.8 
33.8 
228.6 
77.8 
21.4 
3 dB 
10.6 
7.8 
~i 
~i5 0-o~ 
::Or-
O" C,):. 
l- G) 
r- ffl ~ g; 
5 METER 
43.5 
205.9 
0.4 
31.4 
228.6 
77.8 
19.4 
3dB 
10.6 
5.8 
TABLE F-23., COST OF K~AND 60 MBPS BURST RATE TDMA EARTH STATIONS 
Ott thousands of dollars) 
A V AIL ABILITY 
.99.5 .999 .999 
Rain Zones 1, 2, 3 ({ain Zone 4 
Antenna 60 (.5 meter) 12.5 (7.7 meter) 200 (11 meter) 
Uplink subsystem 116 • .5 (1) 1.56 (2) 144 (3) 
1.500 LNA 21 50 .50 
Downlink subsystem 14 • .5 38.8 38.8 
TDMA subsystem 140 240 240 
M&::C subsystem 33 33 33 
Earth station cost 38.5 642.8 705.8 
Installation and 
integration (If 0%) 14.5 2.57.12 282.32 
TOTAL .539 900 988 
NOTE: 
r:--Dplink subsystem for .99.5 availability consists of redundant 400 watt HPA 
and an upconvert~r. 
2. Uplink subsys!em consists of redundant ,.00 watt HPA redundant 
upconverter and uplink equalization. 
3. Fully redundant uplink with 300 watt HPA. 
F-90 
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TABLE F-2". 12/1" GHz. SATELLITE LINK BUDGET SUMMARY FOR I.S MBPS RATE 
UPLINK DOWNLINK 
PARAMETER 7.7 METER .5 • .5 METER .5 • .5 METER .5 • .5 METER 
EIRP for saturation 89 89 43.4 43.4 
Total number of carr iers 4.77 4.77 4.77 4.77 
Required input backoff 7 . .5 dB 7.5 dB 1.5 dB 1 • .5 dB 
Required EIRP per channel 76.7 76.7 37.2 37.2 
Free spar.e loss 207 • .5 207 • .5 205.9 205.9 
Tracking lOSS 1.2 1.6 0.8 0.4 
G/T 1.6 1.6 33.8 31.4 
Information bit rate (l . .5 MBPS) 71.8 71.8 71.8 71.8 
." Channei Eb/No 26.4 26.0 19.4 16.9 , 
\D 
Allocated receive degradation 3 dB :3 dB 3 dB 3 dB 
Required Eb/No at BER of 10-6 10.6 10.6 10.6 10.6 
Margin 12.8 12.4 7.3 5.5 
Boltzman Constant 228.6 228.6 228.6 228.6 
System Eb/No 18.6 16.11 
TABLE F-2.5. COST OF KU-BAND U MBPS BURST RATE TDMA EARTH STATIONS 
(in thousands of dollars) 
A V Ali-ABILITY 
.99.5 .999 .999 
Rain Zones 1, 2, 3 Rain Zone 4 
Antenna 60 (.5 • .5 meter) 12.5 (7.7 meter) 200 (11 meter) 
Uplink subsystem 104 • .5 (1) 146 (2) 146 (2) 
1.500 LNA 21 50 (3) .50 (3) 
Downlink subsY:'item 14 • .5 38 • .5 38.5 
M&C subsystem 33 3~ 33 
15 MBPS TDMA .50 80 80 
Total earth station 
cost 283 .517.8 .593 
Installation and 
integration (40%) 113.2 207.2 237 
TOTAL 396.2 725 830 
NOTE: 
ruplink subsystem c\)nsists ot redundant JOO ~' att HPA and nonredundant 
upconverter. 
2. UpU",ksubsystemconsistsof redundant 300wat~ HPAandredundantupconverter. 
3. Redundant LNA. 
F-92 
TABLE F-26. r2/llf GHz SATELLITE LINK 8UDGET SUMMARY FOR I M8PS 
UPLINK DOWNLINK 
PARAMETERS 7.7 METER 5.5 METER 7.7 METER 5.5 METER Saturation EIRP 89 89 43.4 43.4 Num'>er of carriers 7 7 7 7 Required backoff 8 8 3 3 EIRP available lor single carriers 74 74 33.4 33.4 Free space loss 207.5 207.5 205.9 20.5.9 Tracking loss 1.2 1.6 0.8 (J " .., G/T 1.6 1.6 33.8 31.4 &Itzman Constant 228.6 228.6 228.6 228.6 ." Information bit rate (8 MP.~S) I 69 69 69 69 
\D 
"'" Channel Eb/~o 26.5 26.1 20.1 18.1 AJlocated receive degradation 3 dB 3 dB 3 dB 3dB Required Eb/No at BER of 10-6 10.6 10.6 10.6 10.6 Aw'\iJable margin 12.9 12.5 6.5 4.5 System Eb/No 18.0 17.5 
~ , .... ----,'. 
TABLE f-27. COST Of KU-8AND I MBPS BURST RATE TDMA EARTH STAnONS 
On thauands of dollars) 
AVAILABILITY 
.9" .999 .999 
Rain Zones 1, 2, 3 Rain Zone 4 
Antenna 12.5 (7.7 meter) 145 (11 meter) 200 (13 meter) 
Uplink subsy~tem 87.5 (1) 92.2 (2) 92.2 (2) 
1.500 LNA 21 .50 (3) '0 (3) 
Downlink subsystem 14.5 38.8 38.8 
Mete subsystem 33 33 33 
5MBPSTDMA 
terminal 40 60 60 
Earth station cost 321 419 474 
Integration 12S.4 167.6 189.6 
TOTAL 449.4 'S6.6 663.6 
NOTE: 
r:-l]plink subsystem consists of upconverter and redundant 100 watt HPA. 
2. The uplink subsystem consists of fully redundant upconverters and 25 watt 
HPA. 
t 
3. Fully redundant LNA. • 
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PARAMETER 
Uplink EIRP for Transponder Saturation 
Total number of carriers 
Required input backoff 
Required EIRP per channel 
Path loss 
Tracking los 
G/T 
Boltzman Constant 
Information bit rate (1.544 MBPS) 
Channel Eb/No 
Allocated receive degradation 
BER = (10-6) required Eb/No 
Margin 
System Eb/No 
1«""., •• 11._'1.1111, 
----, ~ ~ ---, --, -..., -. ~ ~ ~ ..... 
TABLE F-28. KU-BAND 1.' MBPS SCPC 15 CARRIERS 
UPLINK 
7.7 METER .5 • .5 METER 
89.0 89.0 
12.0 12.0 
10 dB 10 dB 
67 dB (64 dB) 64 dB 
207 • .5 207 • .5 
1.2 1.6 
1.6 1.6 
228.6 228.6 
61.8 61.9 
23.7 23.2 
3 dB 3 dB 
10.6 10.6 
10.1 9.8 
19.3 17.7 
... _, 
'1,,1 
DOWNLINK 
7 • .5 METER 5.5 METER 
43.4 
12.0 
4.0 
27.4 
20.5.9 
0.8 
33.8 
228.6 
61.9 
21.2 
3dB 
10.6 
7.6 
43.4 
12.0 
4.0 
27.4 
205.9 
0.4 
31.4 
228.6 
61.9 
19.2 
3dB 
10.6 
5.6 
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TABLE F-29. SCPC VF 
Number of carriers '62 For VD BER of 10-6 is enough 
UPLINK DOWNLINK 
PARAMETER 7.' METER ,., METER 7.' METER ,., METER 
Uplink EIRP for transponder saturation 89.0 dBw 89.0 dBw 4.3.4 4.3.4 
Total number of carriers 27.' dB 27.' 27.' 27.' 
Required input backoff 10.0 dB 10.0 dB 4.0 dB 4.0d8 
Required EIRP per channel '1.' '1.' 11.9 11.9 
Path loss 207.6 207.' 20'.9 20'.9 
Tracking loss 1.2 1.6 0.8 0." 
G/T 1.6 1.6 33.8 31." 
801tzman Constant 228.6 228.6 228.6 228.6 
Information bit rate (64 KBPS) 48 48 48 48 
Channel Eb/No 2' 24.6 19.6 17.6 
Allocated receive degradation .3 dB .3 dB .3 dB .3d8 
Required Eb/No 10.6 (BER 10-6) 10.6 10.6 10.6 
8.4 (BER 10-4) 
Available Margin BER 10-6 11.4 11 6 4 
A .. ailable Margin BER 10-4 1.3.6 1.3.2 8.2 6.2 
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TABLE P-lO. COST OF KU-BAND 1-' MBPS SCPC EARTH STATIONS 
(in thousands of dollars) 
AVAILABILITY 
.995 .999 .999 
Rain Zones 1, 2, 3 Rain Zone 4 
Antenna 60 (5.5 meters) 125 (7.7 meters) 145 (11 meter) 
Uplink subsystem 64.5 (1) 56.7 (2) 56.7 (2) 
lNA 21 50 (3) 50 (3) 
Downconverter 14.5 38.5 38.8 
1.5 MBPS QPSK 
modem 12 24 24 
Earth station cost 172 282.5 302.5 
Integration and 
installation (4096) 68.8 113 121 
TOTAL 240.8 395.5 423.5 
NOTE: 
r:-uplink subsystem consists of upconverter and redundant 24 watt HPA. 
2. The uplink subsystem consists of fully redundant upconverters and 10 watt 
HPA. 
3. Fully redundant lNA. 
F-97 
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TABLE P-31. COST OP KU-BAND A KBPS SCPC EARTH STATIONS 
On thauSMCIs of dollars) 
AVAILABILITY 
.995 .999 .999 
Rain Zones 1, 2, 3 Rain Zone 4 
Antenna 50 (5.5 meters) 125 (7.7 meters) 145 (11 
Uplink subsystem 34.5 (I) 56.7 (2) 56.7 (2) 
LNA 21 50 (3) 50 (3) 
Downconverter 14.5 38.8 38.8 
QPSK modem 6 12 12 
SCPC earth 
station cost 136 288.5 308.5 
Integration and 
installation (40%) 54.4 l~j.4 123.4 
TOTAL 190 404 43,.9 
NOTE: 
!.Uplink subsystem consists of upconverter and redundant HPA. 
meter) 
2. The uplink subsystem consists of fully redundant upconverters and 10 watt 
HPA. 
3. Fully redundant LNA. 
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TABLE F-32. KU BAND CPS ES COSTS IN THOUSANDS OF DOLLARS 
Rate in MBPS 
ES Earth Station ES InstJation /I of Carriers 
~ Ca~acit~ ~oach Uplnk Dnlnk Avlblty Oescr iption Cost & Integrtn Total ~r Trnspndr 
Lg. 32 MBPS TOM 60 60 .995 5 Meter antenna 385 154 539 single carrier 
1500 LNA 42 Watt HSA 
Lg. " " " " .999 7.7 M Antenna 642.8 257.12 900 " Redundant Earth Station 
Lg. " " " " .999 
(Rain Zones 1, 2, 3) 
Same as 3bove 705.8 282.32 988 " 
with 11 meter antenna 
Med. 6.3 MBPS TDMA 60 60 .995 5.5 Meter antenna 385 154 539 single carrier '~' j 1500 LNA 42 Watt HSA iii Med. " " " II .999 7.7 M ant., 42 WHSA 642.8 257.12 900 " '" 'TJ ':~i I 1500 LNA (FR) RZ 1, 2, 3 ,~: ~ 
,'W II ~ Melt. " " " " .999 Same as above but with 705.8 282.32 988 " 'd::: 11 M ant. for RZ 4 ,,;1 ! 
::~ j 
Sm. For TOMA approach the costs are same as given ai>ove !il' 
.::!:: j 
I 
! Med. & 6.3/1.5 TOMA 15 15 .995 5.5 M Ant. 300 WHPA 283 113.2 396.2 3'carriers 
Sm. 1500 LNA 
" " " " " .999 7 M ant., 300 WHPA 'i7.8 L07.2 725 " 1500 LNA (RZ 1, 2, 3) 
" " " " " .999 11 M ant, 300 WHPA 593 237 830 " 
Sm/ 1.5 MBPS TOMA 8 8 .9~; 7.7 M ant, 12 WHPA 321 128.4 449.4 5 carrier per 00 Mini 1500 LNA transponder "";:u II 
" 
II 
" " .999 11 M ant, 25 WHPA 419 167.6 585.6 n .,,-
1500 LNA (RZ 1, 2, 3) 8~ 
" " " " " .999 13 M ant. for RZ 4 474 189.6 663.6 " :lJ1! ~~ 
l*G) C:fII 
:liS 
,,-.1, •. 
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TABLE F-32. KU BAND CPS ES COSTS IN THOUSANDS OF DOLLARS 
Rate in MBPS 
Earth Station ES InstJation 
Capadt! Approach Uplnk Dnlnk Avlblt! Description Cost & Intgrtn 
1 • .5 MBPS SCPC 1 • .5 1 • .5 .99.5 .5 • .5 M ant., 2.5 WHPA J72 68.8 
1.500 LNA 
" " " " .999 7 M ant., RZ 1, 2, 3 282.' 113 
" " " " .999 11 M ant., RZ 4 302 • .5 121 
64 KBPS SCPC 64 64 
.99' ' • .5 M ant., 10 WHPA 136 ".4 
KBPS KBPS !Sao LNA 
" " " " .999 7 M ant. for RZ 1, 2, 3 288 • .5 11.5.4 
" " " " .999 11 M ant. for RZ 4 30!., 123.4 
• 'lWI~"""I'I'" • '.11'. " 
~ ........ """' ...... ,., 
-
Total 
240.8 
39' • .5 
423 • .5 
190 
404 
431.9 
" "·'I"""~"·"'""~·'rl''''''.'"''''''''~' ~ '''·'''"Idlll.,.u'''ll*"" ,II •• '. JJ'" :l"""l ,. ;.~ 
, of Carriers 
per Trnsondr 
16 T -1 carriers 
" 
.5 62 carriers 
" 
" 
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rl n ~ ; " 1 r1 ~ --"! r-1 
EARTH 
STATION UPLINK 
CAPACITY RATE 
32 MBPS 128 MBPS 
6.3 MBPS 32 MBPS 
1.544 MBPS 32 MBPS 
64 KBPS 8 MBPS 
6.3 6.3 
"rt 1.5 1.5 I 
-0 0.064 0.064 
- 6.3 6.3 
-J 
1.5 1.5 
0.064 0.0611 
I 
!'I 
, 
l 
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TABLE F-33. CPS SYSTEM CHARACTERISTICS 
DOWNLINK 
RATE APPROACH EIRP/BEAM 
256 MBPS TDMA 66dBw 
128 MBPS TDMA 66dBw 
128 MBPS TDMA 66dBw 
128 MBPS TDMA 66dBw 
6.3 FDMA 61 - 49 dBw 
1.5 FDMA 61 - 49 dBw 
0.064 FDMA 61 - 49 dBw 
256 Hybrid 66dBw 
128 Hybrid 66dBw 
128 Hybrid 66dBw 
~ :l ~ ,., ... ... 
G/T PER 
BEAM 
18 dB/OK 
18 dB/oK 
BEAM WIDTH 
0.)0 
18 dB/oK 
18 dB/oK 
Same for up 
and downlink 
18 - 6 dB/OK - - - lJ • .:J =- 1.20 
18 - 6 dB/oK 
18 - 6 dB/oK 
18 - 6 dBjOK-- - 0.3 - 1.20 for 
uplink 
0.30 downlink 
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TABLE f-l'. RAIN ATTENUA TJON IN dB FOR SATELLITE AT 900W 
(SINGLE LINK) ! I 
! 
· . 
- I 
• I 
(20 GHz) 
-'* • 
Percent of the Time Attenuation is Exceeded 
- i 
Elevation ! , 9 • 
Zone Angle 0.01 0.05 0.1 0.5 1.0 
lid t 
B .35 1.3 6 4 1 · i 
C .30 20 8 5 1 - . • 
0 1 40 2.3 9 6 2 I 
0 2 45 28 12 8 .3 
0.3 50 .36 17 12 .3 2 i 
E 55 55 29 20 4 2 
F 40 17 6 4 2 1 ~ I 
-1 
I 
· . 
-~l 
(30 GHz) ~ . 
.. t 
i 
Elevation Percent of the Time Attenuation is Exceeded ~ I 
Zone Angle 0.01 0.05 0.1 0.5 1.0 
~ i 
B 35 29 1.3 9 .3 2 
C 30 45 17 11 .3 2 ~l 0 1 40 50 21 14 ~ 2 
0 2 45 63 28 18 6 .3 .-, 
0.3 50 80 .39 27 8 4 1 1 
E 55 120 64 43 11) 4 fl F 40 37 13 9 4 2 
-j 
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t -~ 
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TABLE F-3j. LINK BUDGFT FOR LARGE KA BAND EARTH STATION 
UPLINK = 128 MBPS DOWNLINK = 256 MBPS 
"",,', 
, 
., 
~':. ," i 
:1 
"TJ , 
o 
\M 
ITEM 
Transmitter Power 
Transmitter Gain 
EIRP (pointing loss + 2 db line losses) 
Free Space Loss 
Atmospheric Loss 
(G)/T Sat. db/Ok 
Boltzman constant 
Info bit rate 
Channel Eb/No 
Allocated Rx degradation 
Eb/No required at 10-6 
Clear weather margin 
ril:~, ;="=.llnn"W_~llli_iIIIIII:,.",""".r'''",''''1 . '_"Ii;", .... 
UPLINK 
27.5 GHz 
10 db (10 Watts) 
61.2 ddb 
6~.9 dbw 
213. 
0.6 
18.0 
228.6 
81.0 
18.~ 
3.0 
10.6 
(5 • .3) 
20 db is maximum 
useful margin. 
DOWNLINK 
17.7 GHz 
66 dbw 
209.2 db 
0.8 & 
27.8 cI>/Ok 
228.6 
84 
25.4 
3.0 
10.6 
(11.8) 
10 db is probably 
maximum useful 
margin. 
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TABLE F-l6. ACHIEVABLE AVAILABIUTY WITH ADAPTIVE FEe 
AND ADAPTIVE POWER CONTROL 
ENVIRONMENT 
Clear Weather 
Clear Weather + 
FEC of 8.2 db 
Clear Weather, 
FEC, c!c Power 
Boost 
LARGE EARTH STATION 
UPLINK DOWNLINK 
'.3 11.8 
Uplink limited .. class 2 to 
aU zones except 02, 03, &: E 
14.! 11.8* 
CICWi 2 to all except 03, E 
Class 1 to all except 02, 03, E 
20.0 11.8** 
Class 2 to all except E 
Class 1 to all except 03, E 
Class I = 0.'99 end-end availability 
Class 2 = 0.99' end-end availability 
TYPE OF EARTH STATION LINK 
SMALL &: MEDIUM 
UPLINK DOWNLINK 
'.2 11.2 
Uplink limited - class 2 to 
all zones except 02, 03, &: E 
14.0 11.2* 
Class 2 to aJI except 03, E 
Class 1 to aH except 02, 03, E 
20.0 11.2** 
Class 2 to all except E 
Class I to all except 03, E 
*Adding FEC would exceed the 10 db practical downlink margin. 
**Total margin limited to about 10 db. 
,,, ''''.''', , " "" '~I" .". 
." , . . " 
. .:0. 
-
MINI 
UPLINK OOWNLINK 
4.7 7.7 
Uplink limited - class 2 to 
all zones except 02, 03, &: E 
13.' 7.7* 
Class 2 to all except 03, E 
20.0 10.0** 
Class 2 to all except E 
Class 1 to all except 02, 03, E 
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TABLE F-37. LINK BUDGET FOR SMALL AND MEDIUM KA BAND EARTH STATIONS 
UPLINK BR = 32 MBPS 
___ .:.;ITEM 
Transmitter Power (dbw) 
Transmitter Antenna Gain db 
Pointing Loss db 
EIRP with 2 db line Joss dbw 
Free Space toss db 
Atmospheric Loss db 
(G)/T Sat dbfli< 
Pointing and Diplexer Loss 
Boltzman Constant 
Info Bit Rae 
Owlnnel Eb/No 
AUocated Receive Degradation 
Eb/No Required 
Clear Weather Margin 
DOWNLINK BR = 128 MBPS 
UPLINK 
27.' GHz 
10 db 00 Watts) 
>6.8 
1.0 db 
63.8 
213 
0.6 
18 db 
3.0 
228.6 
7'.0 
18.8 
3.0 
10.6 
'.2 
DOWNLlN"t< 
17.7 GHz 
(Jdbw 
209 
0.8 
24 
3.0 
228.6 
81 
2 •. 8 
3.0 
10.6 
11.2 
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TABLE F-3I. I..fNI( BUDGET FOR IIINI KA-BANO EARTH STATION 
I. 
i 
I 
. .-i 
~ 
f 
I 
i 
I 
~. . 
f 
I 
t. 
~. 
"'II 
• 
-~ 
r- , '''''"iI'''''l, __ I 
ITEM 
Transmitter Power dbw 
Transmitter Antema Gain 
Pointing Loss 
EIRP with 2 db Line Loss 
Free Space Loss 
Atmospheric Loss 
(G)/T Sat (J)/Ok 
Pointing Diplexer Loss 
80Jtzman Constant 
Info Bit Rate 
Channel Eb/No 
UPLINK BR = 8 M8PS 
Allocated Receiver Degradation 
Eb/No Required 
Clear Weather Margin 
, '!IIlI~"iliIIU' ,,, .. , 
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DOW~'LlNK 8R = 128 MBPS 
UPLINK 
27 • .5 GHz 
7db 
.53.3 
Idb 
.57.3 
213 
0.6 
18 
3 
228.6 
69.0 
18.3 
3 
10.6 
4.7 
20 db is maximum 
useful margin 
'."'" ,~ R..-.~ 
-
DOWNLINK 
17.7 CHz 
66dbw 
209 
0.8 
20 • .5 
3 
228.6 
81.0 
21.3 
3 
10.6 
7.7 
~ 
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TA8L.3 F-39. KA-8AND TERMINAL COSTS (1980 $K) 
FDMA 
COST (W/N*) CAPACITY COST 
HIGH (32 MBS) 969/830 238 330 
MED (6.3 MBS) 471/359 68 233 
LOW (1.5 MBS) 329/165 14 208 
MINI (65 KBS) 95/85 1 109 
*W - 1.2 degree spacecraft beams 
N - 0.3 degree spacecraft beams 
~ :-I ,.. !IIII -
TDMA 
CAPACITY 
440 
88 
22 
1 
::11,: 
r 
z 
TABLE F-.o. PRIMARY OPERATIONAL SATELLITE CHARACTERISnCS (C-BAND) 
PARAMETER 
Launch vehicle 
Satellite mission life/design life 
North-south stationkeeping accuracy 
East-west stationkeeping accuracy 
Eclipse capability 
Stabilization 
RF output power per TWT A 
Communications c'1annelization 
Communications EIRP per transponder 
Communication receive G/T 
6/4 Communications frequencies 
Transmit 
Receive 
TT&C EIRt> 
TT &C receive G/T 
TT &C frequencies 
Telemetry 
Command 
Communications polarization 
Transmit 
Receive 
TT&C polarization 
Telemetry 
Command 
TYPE OR VALUE 
Delta 3910/PAM 
8.5 years, minimum/IO years 
+0.10 
+0.10 
100% (24 channels) 
Spin stabilized 
8 watts 
24 operational 36 MHz transponder channels 
CONUS: 34 dBW 
CONUS: -7.2 dB/K 
3.7 to 4.2 GHz 
5.925 to 6.425 GHz 
7.9 dBW, reflector antenna 
5.0 dBW, bicone antenna 
-23.3 dB/K, reflector antenna 
-43.4 dB/K, bicone antenna worst case 
4198 MHz 
5.923 to 5.930 GHz, transfer orbit 
6.420 to 6.425 GHz, on-station 
12 channel linear horizontal, 
12 channel linear vertical 
12 channel linear vertical, 
12 channel linear horizontal 
Transfer orbit vertical 
On-station, horizontal 
Transfer orbit horizontal 
On-station, vertical 
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TABLE F-'l. REPRESENTATIVE SPACECRAFT WEIGHT BUDGET (C-BAND) 
Subsystem Identification 
launch vehicle (Delta 3910/PAM) payload 
AKM consumables 
Hydrazine (includes 8.5 yr stationkeeping) 
Dry satellite 
Communications (include antenna) 
Reaction control (dry) 
Attitude control 
Thermal control 
Telemetry, tracking, and command 
AKM case at burnout 
Structure 
Electrical power (includes harness) 
Balance and miscellaneous 
Contingency 
F-I09 
Weight,lb 
2380 
1076 
274 
1030 
256 
29 
52 
44 
59 
64 
200 
274 
12 
40 
j 
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TABLE P-'2. CHANNEL CENTER. FREQUENCY ASSIGNMENTS (C-BAND) 
I 
'!' " 
Earth-to-Soace Soace-to-Earth 
Assigned Assigned Freg. MHz Polarization- Freg. MHz Polarization-
5945 V I 3720 H I > • 
5965 HI 3740 V 1 
5985 V2 3760 H2 
6005 H2 3780 V2 
-. 6025 V3 3800 H3 t-
> • 6045 H3 3820 VJ l t . 6065 V4 3840 H4 -.. , 
6085 H4 3860 V4 ~- t 
6105 V5 3880 H5 
6125 H5 3900 V5 
6145 V6 3920 H6 
6165 H6 3940 V6 
6185 V7 3960 H7 
6205 H7 3980 V7 -I 
6225 V8 4000 ~ .. H8 
6245 H8 4020 V8 
6265 V9 4040 H9 • io 
6285 H9 4060 V9 i 6305 V 10 4080 H 10 
6325 H 10 4100 V 10 
- T 6345 Vll 4120 Hll t 
6365 Hll 4140 
~ . 
Vll 
-. 6385 V 12 4160 H 12 
.: I 6405 H 12 4180 V 12 
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TABLE F-'1 PRIMARY OPERATIONAL SA 1'ELLITE CHARACTERJSnCS (KU-BAND) 
PARAMETER 
Satellite mission life/design life 
North South station keeping accuracy 
East West station keeping accuracy 
R F output power per TWT A 
Communication Channelization 
Communication EIRP/Transponder 
Communication Receive cIt 
12/14 communication frequencies 
Transmit 
Receive 
F-ll1 
10 years 
+0.05 
:to.OS 
20 watt/30 watt 
16 operational, 54 MlZ 
transponder channels. 
40-47 dbw 
+1.6 db/op 
11.7 - 12.2 GlZ 
14 to 14.5 
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TABU! P ..... Rl!PRl!Sl!NTAnvE SPACECRAFT ftlGHT BUDGET (KU-BAND) -~ 
: ! 
'" 
., 
, 
Sub SyStem Identification Weight 
.. t 
-. 
Total Jift off weight 2769 lbs. 
t 
'" • 
Communication payload weight 300 lbs. 
-,. , 
"'. Bus Sub System weight 8.9 Ibs. 
Total Propellent 290 lbs. 
--
.. I 
AKM expendables 129' Ibs. -, t 
Margin 3611 Ibs. 
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TABLE F-". CANDIDATE 3 and 5 GBPS CPS SYSTEM CHARACTERISTICS (KA-BAND) 
r 
. 
3GBPS 60BPS 
TDMA FDMA HVBRID TDMA FDMA HYBRID 
NO.·FIXED BEAMS 20 20 20 20 
NO. SCANNING BEAMS 6 G 10 10 
71 
-
-
IIEAMWIDTH 0.30 0.3·1.~ 0.3.1.20 /0.30 0.30 0.3·1.2° 0.3-1.2°/0.3° 
"" i!1RP (PER BEAM) 66 dOW 61-49dBW 66dBW 6GdDW 61-49 dOW GGdOW 
GIT 'PER BEAM' 10dD/K 10·6 dO/K 10-6 dD/K 18 dO/K 10·6 dD/K 18·6 dD/K 
• 
UPLINK RATE (MBPS) 8.32, 120 0.064, 1.5, 6.3 0.064, 1.5,6.3 8,32, 120 0.064, 1.6, G.3 0.064, 1.6,6.3 
· DOWNLINK CHANNEL RATE 128.256 0.064, 1.5, 6.3 120.256 120,266 0.064. 1.5.6.3 120.256 
eRROR CONTROL FEC POWER FEC. POWER ,FEC 
· 
POWER FEC. POWER 
COVERAGE ,% CONUS) 60 60 60 65 65 65 
--
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TABLE F-". 30/20 GHz CPS SYSTEM SPACECRAFT WEIGHT AND POWER ESTIMATES 
3Gbpa IGhps 10Gllpl 
TOMA FDMA HYBRID TDMA FDMA HYBRID COMPOSIT£ 
PAYLOAD 
PWR (WATTS" 1206 2802 4122 1715 3121 1135 2 ..... 
wr 334 1892 1749 151 2482 2880 117 
~ 
wr 120 130 130 . 123 ,. 140 ,. 
TTIIC 
wr 82 122 128 90 148 1&1 • TIC 
WT 17 41 41 22 51 II 21 
EPS 
wr 513 1098 1382 767 1414 2231 120 
STRUCTURAL 
WT 2fiO 1100 11&0 420 1260 1310 
-PROPELLANT 
WT 870 2101 2270 1109 2840 3137 1380 
Wo (Las. 2094 &070 6485 2671 1358 7836 3332 
WOOL CLOSt 2964 717. 7135 3780 8998 10972" 4712 
--~--
eWT - WEIGHT IN POUNDS 
WD • TOTAL DRY WEIGHT OF SPACECRAFT (INCLUDES ANTENNAS AND RCS DRY WEIGHT' 
WOOL • TOTAL WEIGHT OF SPACECRAFT BEGINNING OF LIFE 
• 
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TABLE p-tI. INITIAL INVESTMENT IN MILLIONS OP DOLLARS 
FOR KA-BANO CPS SYSTEM 
£Qg 3 GBPS TDMA. 'GBPS TDMA 10 GBPS TDMA 
NR 180.0 220.0 
R x 2 80.0 100.0 
Launch x 1 24.0 24.0 
MCP 40.0 40.0 
Insurance Cost 10.9 ~ 
TOTALS 334.9 396.6 
The above does not include O&M costs which is 2 miUion doHars/year. 
.,- f _ 
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TABLE P .. ,. 'GHz DIGITAL RADIO TERMINAL 
On thauunds of cIoJIan) 
!llM. 
Radio Equipment 
Fault and Alarm System 
Antenna and Waveguide 
Civil Works 
Tower 
Power 
Land/Site (Acquisition) 
Field Survey and FCC Coordination 
Miscellaneous (Documentation, etc.) 
Test Equipment 
Spares 
Installation 
TOTAL 
F-117 
1: 
£Qll 
52.0 
9.0 
10.0 
12.0 
17.0 
11.0 
3.0 
7.0 
19.0 
25.0 
20.0 
39.0 
22".0 
l-
1 
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Tl\BLE P-~. 'IiHz DIGITAL RADIO REPEATER 
On thousanda 01 dollars) 
ITEM £Qg -
Radio Equipment 
104.0 
Fault and Alarm System 
.5.1 
Antenna and Waveguide 16.0 
Civil Works 
32.0 
Tower and Buildings 
36.0 
Power 
13.0 
Land and Acquisition 24.0 
Site Selection and FCC 7.0 
MisceUaneous (Documentation, etc.) 10.0 
Test Equipment 
.5.0 
Spares 
10.6 
Installation 
64.3 
-
TOTAL 
327.0 
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TABL! P-51. COSTS OP DIGITAL MUL TIPLI!X EQUIPMENT ONSTALLED) 
On ...... of clDUara) 
01&Ital Multiplexer 
Common EquIpment (M 13 MUX) 
052 Interface (14 052) 
OSI Interface (56 OS!) 
03 Banks U6 OS!) 
56 KPS Channels (1344 Channels) 
VF Channels (t 344 Channels) 
F-1l9 
COST 
20 
17 
22 
476 
1,612 
162 
t 
". 
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TABLE P-'2. 90 MBPS DIGITAL RADIO ANNUAL COSTS PER CHANNEL 
On thousands of cIollan) 
DISTANCE 
(KM) Qg !ru '6 K8PS VF 
100 26.0 6.8 1.3 0.6 
200 41.8 10.' 1., 0.8 
300 64.3 16.1 1.7 1.0 
400 79.2 20.0 1.8 1.2 
'00 101.6 2'.' 2.1 1.4 
600 116.6 29.2 2.2 1.) 
700 139.0 3'.0 2.' 1.8 
800 1'4.0 38.' 2.6 1..9 
900 183.8 46.0 2.9 2.2 
1000 198.7 49.7 3.1 2.4 
2000 385.6 96.' '.0 4.3 
3000 
'72.' 143.2 7.0 6.3 
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TABLE P-'3. 90 MBPS PIBI!R OPTIC SYSTI!M COSTS 
On tIaanIh of dDIIars) 
Basic Terminal 
Optical Terminal 29.0 
Fault and Alarm System 8.0 
Power System 16.0 
Test Equipment 20.0 
Spares 8.0 
Miscellaneous 10.0 
Installation 24.0 
TOTAL IU.O 
Repeater Location 
Optical Rep, .. "~ter 32.0 
Charger and Batteries 1.5 
Enclosure 3.5 
Installation 13.0 
TOTAL 60.0 
Cable 
Material 3.8 per KM 
Installation 
Large City 10.0 per KM 
Suburbs 7.0 per KM 
Rural 3.0 per KM 
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TABLE F-". ANNUAL COSTS OF 90 MBPS FIBER OPTIC 
On thousands of dollars) 
64.0 
288.0 
.567.0 
846.6 
F-122 
16.0 
72.0 
142.0 
212.0 
" KBPS 
1.9 
4.27 
7.2 
10.1 
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1.1 
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6.3 
9.2 
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TABLE F-". ANNUAL COST (USER-TO-USER) USING 90 MBPS FIBER OPTIC SYSTEM 
DISTANCE DSI 56 KBPS 9.6 KBPS 4.8 KBPS 2.4 KBPS 
100 65.4 17.4 3.7 2.1 1.3 
500 289.4 73.4 4.2 2.3 1.4 
1000 568.4 143.4 4.8 2.6 1.5 
1500 848.0 213.4 '.4 2.9 1.6 
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TABLE F-j6. ANNUAL COST (USER-TO-USER) USING 90 MBPS RADIO 
DISTANCE OSI .56 KBPS 9.6 KBPS 4.8 KBPS 2.4 KBPS VF 
100 8.2 2.7 3.6 2.1 1.2 0.8 
200 11.9 2.9 3.7 2.1 1.2 1.0 
300 17 • .5 3.1 3.7 2.1 1.2 1.2 
400 21.4 3.2 3.7 2.1 1.3 1.4 
.500 26.9 3 • .5 3.8 2.1 1.3 1.6 
"TI 600 30.6 3.6 3.8 2.2 1.3 1.7 , 
.-
N 
.e:- 700 36.4 3.9 3.9 2.2 1.3 1.8 
800 39.9 4.0 3.9 2.2 1.3 1.9 00 , 
"'x oIIj ~~ 900 47.4 4.3 3.9 2.2 1.3 2.4 
1000 .51.1 4 • .5 4.0 2.2 1.3 2.6 7J~ 
.o"C 
2000 97.9 6.4 4.4 2.2 1.4 4 • .5 c:" ".'" r- r.-.; 
i 3000 144.6 8.4 4.8 2.6 1..5 6 • .5 ~(#?, 
.1 
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TABLE F-'7. DIGITAL RADIO COSTS 
(In Thousands of Dollars per Channel per Year) 
OS2 OSI 56 KBPS VF DISTANCE 1990 2000 1990 2000 1990 2000 1990 2000 
100 19.5 16.6 4.1 3.5 1.0 0.9 0.5 0.4 
200 31.4 26.7 7.9 6.7 1.1 0.9 0.6 0.5 
300 48.2 41.0 12.1 10.3 1.3 1.1 0.8 0.7 
400 59.4 50.5 1.5.0 12.8 1.4 1.2 0.9 0.8 
'TI 
I 
'00 76.2 64.8 19.1 16.2 1.6 1.4 1.1 0.9 -N VI 
600 87.' 74.4 21.9 18.6 1.7 1.5 1.1 0.9 
700 104.3 88.7 26.3 22.4 1.9 1.6 1.4 1.2 
800 115.5 98.2 29.0 24.6 2.0 1.7 1.4 1.2 .~i 
900 137.9 117.2 34.5 29.3 2.2 1.9 1.7 1.4 8~ 
:a1! 1000 149.0 126.7 37.3 31.7 2.3 2~0 1.8 1.5 
.0." 
C:~ 2000 289.2 245.8 72.4 61.5 3.8 3.2 3.2 2.7 >Gl r-M 
~i3 3000 429.5 36'.1 107.4 91.3 5.3 4.5 4.7 4.0 
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DISTANCE 
100 
500 
1000 
1500 
DS2 
1990 W.Q 
44.8 39.9 
201.6 179.4 
396.9 353.2 
592.6 527.4 
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TABLE F-.s8. 90 MBPS FIBER OPTIC SYSTEMS 
(In Thousands of ~!Iars) 
DSI 56 KBPS 1Wl 2000 1990 2000 
11.2 10.0 1.3 1.1 
50.4 44.9 3.0 2.5 
99.4 88.5 5.0 4.1 
148.4 132.1 7.1 5.8 
.' .,,· .. ·'.·4 
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TABLE P-". C BAND ANNUAL RECURRING COST OP THE SYSTEM 
[ On thowaands of dollars) 
r: 
r E(S) Capacity 
Earth Seg. Space Seg. NCC 
!m FOX Availabili ty. Cost Cost Cost Total -. 
r Large 32 FOX .995 556.0 1820 12 2388 MBPS .999 790 1820 12 2622 
r~ Medium 6.3 FOX .995 677.5 357 12 1046.5 t 
BR = MBPS .995 790 357 12 1159 
r 60 MBPS 
Medium 6.3 FOX .995 211.56 714 12 938 
[ BR = MBPS UMBPS .999 389.2 714 12 1116 
[- Small 1.5 .995 211.56 170 12 397.0 
BR = MBPX 
15 MBPS .999 389.2 170 12 571.2 r-
Small 1.5 .995 180.2 213 12 404.7 
r- BR = MBPS .999 322.3 213 12 546.8 8 MBPS 
r Small 1.5 .995 94.3 486 12 592 SCPC MBPS .999 177.2 486 12 675 
r 
Approach 
4 
Mini 64 .995 180.2 9.1 12 201 
r- BR = KBPS 8 MBPS .999 322.3 9.1 12 343.4 
[ .• Mini 64 .995 52.3 21.9 12 86.2 
SCPC KBPS 
Approach .999 112.5 21.9 12 146.4 [ 
(J 
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TABLE F-60. MONTHLY PAYOFF REQUIREMENT FOR .912 
C-8AND CPS SERVICES (UNSHARED EARTH STATIONS) 
COST PER HOHTII , 
.. ..,;, 
CIIN4IIEL UNIT COSTS. 4 .. 4 .. ' 0.760 7 10." 
"VIUL CN'AC COST 2.4 4.0 9.6 56 1.4 
LARGE 0.995 32000.0 2300.0 3::;0 366 400 720 506 tMGE 0.9'9 32000.0 2622.0 352 370 406 750 5::;0 
"["lUll 0.995 6300.0 1046.5 370 407 401 1193 10 .. 0 
"((IIU" 0.995 6300.0 US9.0 37 .. 41~ 
"'7 1:'07 1154 HEltlUfI 0.9'5 6300.0 930.0 366 400 466 1105 946 HEltIU" 0.99' 6300.0 U16.0 373 412 ' 491 1252 1114 SMLL 0.995 1544.0 3'4.0 J90 447 560 1656 J576 SMLL 0.9'9 1544.0 571.2 416 490 662 2252 ~25' SHALL 0.995 15"4.0 404.7 392 4S0 566 1692 1617 S",'LL 0.999 1514.0 546.0 4t2 "'II 640 2170 2163 GMtL 0.995 1544.0 592.0 
"'9 :SO 4 674 2321 2336 SH,'LL 0.999 1541.0 675.0 430 520 722 2600 2655 Hlfn 0.9'5 64.0 201.0 1031 172'1 3125 16610 10675 "INI 0.999 
'''.0 343.4 152' 2710 :S103 201:S5 JI060 "(til 0.995 64.0 86.2 6lJ 9J:.! 1531 7317 8045 HIHI 0.999 64.0 146.4 0 .. 2 1350 2J67 12191 13620 
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TABLE F-61. MONTHLY PAYOFF REQUIREMENT FOR 1912 
C-BAND CPS SERVICES (SHARED EARTH STA noNS) 
CrS2 COST r'ER "ON11t FILL FAC • 0.9 TMIFF FACTOreS 1 J 
C;llfttltfCL UHIT COSTS • 4 .. .. .. 0.760 7 10." 
t\VML eN-'M: COOT 2.4 ".8 9.6 56 
URGE 0.995 32000.0 2388.0 1006 1536 2269 5320 LARGE 0.999 32000.0 2622.0 .. ,OO 1539 2276 53:;0 
ttE[IIU" 0.995 6300.0 10"6.5 1106 1577 2350 579 .. 
tlElll,," 0.9?G1 6300.0 1159.0 lUO 1505 2366 5n07 
HEDIUH 0.995 6300.0 930.0 1102 1569 2335 5705 
"11 HEDI,," 0.999 6300.0 1116.0 lt09 15U2 2360 5051 I 
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TABLE F-'2. .912 C-BAND CROSSOVER DISTANCE IN MILES (UNSHARED EARTH STATIONS) 
C t crs CROSSOVER DISTNICE 
rill rAe • 0.9 T'.T.frF rf'lCTIlRS 1 1 
CIINfNEL ""T r.UGTS - .. 4 ... 4 0.7&n 7 10.4 
"""IL c"r·"r. COST 2.4 4.8 9.6 56 &4 
64 64 1544 
LMGE 0.99:S 32000.0 23011.0 I 1 1 1 369 270 102 
57 
LN.GE 0.999 32000.0 2622.0 1 1 1 1 "'6 316 227 
60 
HE(lIW' 0.995 6300.0 1046.5 'I 1 j I 7.46 046 741 I" 
HEDIU" 0.995 6300.0 1159.0 5 1 
, 1 1099' 959 050 234 
HOlllH 0.995 6300.0 938.0 2 1 1 1 038 730 636 
172 
HCPIUH 0.999 6300.0 1116.0 5 1 1 I 1026 916 809 220 
Stu\l.L 0.995 1544.0 394.0 11 1 1 1 J052 1661 1469 375 
SMLL 0.999 1:';44.0 571.2 23 1 I 1 3067 2034 2622 
620 
SMLL 0.995 1544.0 404.7 12 1 1 1 1926 1732 1537 
309 
SMLl . 0.999 1544.0 546.0 21 1 I 1 2099 :'672 2463 
:#117 
'TJ SlW..l 0.995 154 ... 0 592.0 2 .. • 1 5 3209 
2971 2757 1.61 
I 
-
SHALL 0.999 1:S44.0 675.0 31 1 1 30 3778 3520 3297 795 
'"" "INI 0.995 64.0 201.0 620 
1214 3017 4170 3230' 31142 30450 
0 
"IHI 0.999 '4.0 3"3.4 1237 2919 '427 8157 5:';931 
:';3875 527,.8 
"U" 0.995 '4.0 86.2 19' 204 549 992 13405 12ftiS 12434 
nUll 0.999 6".0 146.4 419 7'2.9 1710 2653 23350 2:!"25 21002 
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TABLE F-6l. 1912 C-BANO CROSSOVER DISTANCE IN MILES (SHARED SYSTEM) 
." 
I 
-\loa 
-
C' C"S2 
filL fftC • 0.9 TARIFF fACloRS. 1 
r.1~NEl UNIT COSTS • 4 .. .. .. 0.768 7 10.4 
LARUE 
LARGE 
nEl'l,," 
HEDI,," 
HEDI,," 
tlFll"" 
I. ..... .n:' 
teYML 
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0.99'1-
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0.995 
0.999 
ClV'teC 
32000.0 
32000.0 
6300.0 
6:100.0 
6300.0 
10300.0 
--
COST 
2:108.0 
2622.0 
1046.5 
1159.0 
930.0 
1116.0 
2.4 
670 
600 
700 
704 
696 
703 
crcosnn"'CR ,.ISTNfCE 
4.0 9.6 56 64 6 .. 
927 1~42 ~~7 :137 437 
930 1553 :56'5 583 .. 03 
970 1602 650 ia9. 1022 
970 1709 678 1100 120'5 
962 16:S6 639 1009 905 
975 1699 670 lJOO 1135 
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TABLE P-". KU BAND ANNUAL RECURRING COST OF COMMON SYSTEMS 
(In thouunds of dollars) 
E(S) Capacity Earth Seg. Space Seg. Nec 
1H! FOX Availability Cost, Cost Cost Total 
Large 32 FOX 
.99' 442 3424 12 3878 
BR = 60 .999 738 3424 12 4174 
.999 810 3424 12 424 
Medium 6.3 FOX .99' 442 6741 12 1128 
8R = 60 .999 738 6741 12 1212 
.999 810 6741 12 1496.1 
Medium 6.3 FOX 
.99' 32' 8990 12 1236 
8R = .999 5'.'4' 8990 12 .,0' 
I'MBPS .999 68~ 8~90 12 .,92 
Small 1.' MBS .99' 32' 214 12 "1 
8R = .999 '94.' 214 12 820 
., M8S 
.999 681 214 12 907 
Small 1.' M8S .99' 368.' 241.0 12 627 
8 M8PS 1.' M8S .999 480.2 241.0 12 733 
.999 '44.2 241.0 12 797 
Small 1.' M8S .99' 197.' 401.2' 12 611 
SCPC 1.' MBS .999 324.3 401.2' 12 737 
.999 346.86 401.2~ 12 760 
Mini 64 K8PS 
.99' ~68.' 10.3 12 391 
BR = .999 480.2 10.3 12 .502 
8MBS .999 '44.2 10.3 12 '66 
Mini 64 K8PS 
.99' "'.8 11.' 12 l.'9 SCPC .999 331.28 11. , 12 j" 
.999 354.2 11.' 12 378 
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TABLE F-". MONTHLY PAYOFF REQUIREMENT FOR 1'12 
KU-BAND CPS SER'IICES (UNSHARED EARTH STATIONS) 
COST PER HUHTlI 
KU I 
FILL FA(; • 0.' TftRlFF F~r.TORS I I 10.4 CIW .. €L tllflT COST. • 4 
LNdiE 
LAROE 
LMGE 
":111"" 
1t£('IUH 
tt([1 1 "" 
HEliUM 
"UllM 
" .. I: , .. U" 
." GMLL 1 
&nI\l..L 
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&tW.L 
SItI'\LL 
Sltl\1.L 
SftAt.L 
SIW.I. 
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IU ... 
IIIIU 
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, 
., 
ftVAlL 
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4 .. .. 0.760 7 
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J:!OOO.O 3070.0 
3:!000.0 .. 17 ... 0 
3200').0 .. 246.0 
6300.0 1120.0 
6300.0 1424.0 
6300.0 .4".0 
6300.0 1236.0 
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1:544.0 820.:5 
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15 ..... 0 733 •• 
15 .. 4.0 797.0 
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15 ..... 0 760.2 
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, ... 0 502.:5 
6 ... 0 566.5 
.\ ... 0 119.0 
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2.4 4.8 '.6 56 64 
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3"2 J"a .. 49 tOIO 037 
363 392 451 1 O;.! I ,,54.) 
37l 413 .. 72 un 1125 
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TABLE F-66. MONTHLY PAYOFF REQUIREMENTS FOR .932 
KU-BAND CPS SERVlCr:s (SHARED EARTH STATIONS) 
kU I crS2 
FILL FftC • 0.9 TARIFF FAC10RS I I 
CJ~L UNIT COSTS. 4 4 4 4 0.768 7 10.4 
URGE 
lMOE 
lNdiE 
"EDI'" 
ttEDIUtt 
ftEIIIUII 
"UI ... 
H£ •• ''Zt 
• HED.,," 
It > " .... ,, ~ 
:.::::J 
----
AVAIL 
0.," 
0."9 0.", 
0."}5 0.'''' 0.'" 
0."5 0."" 0.", 
t··" • 
............... '1 .. 
.'-' ........... 
CAPAC 
32000.n 
32000.!! 
32000.0 
6100.0 
6100.0 
6100.0 
6300.0 
6300.0 
6100 •• 
COST 
]078.0 
4114 •• 
4246 •• 
lI~a •• 
1424 •• 
1496.0 
12l6 •• 
1505.0 
t592.0 
..'n._ .... "'" 
COGT PER ttOHfll 
2.4. 4.0 '.6 
1096 1557 2311 
1090 1561 2319 
1099 15la2 ::e321 
1109 1502 2362 
U20' 1603 2404 
1122 11000 24&4 
1113 15"J 2~'77 
1122 1609 2415 
1126 161:5 Z4:!7 
:w. 64 IS44 
55ltl 940 :!015:;! 
5609 994 29475 
5621 lOOU 29797 
:5801 1283 lO":!4 
6105 1~1 4314' 
6164 lit::.!' 4477:; 
5.,sn 13U4 3UU7!# 
617. tU7 44.,7' 
6:!43 17 • ., 46r.; • 
, '" 
• 
6300 
7t:;~9 
7n9:55 
70240 
IU5311 
1327.9 
.39 :sar.; 
11:;311 
H0219 
, .. n274 
Q~ 
. ~ ....... ' 
"tiCS 
°i 0» 
::0 r~ 
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TABLE F-67. 1982 KU-BAND CROSSOVER DISTANCE IN MILES 
(UNSHARED EARTH STATIONS) 
CRossoveR DJST~HCE 
Fill. ""C • 0.9 TMIFF' F~CTORS 1 , 
C''''''NEL UNIT COSTS • 4 4 4 4 0.760 7 10.4 
"VAIL CN·"C COST 2 ... 4.8 9.6 56 64 
L~RGE 0.995 32000.0 3870.0 I 1 1 I ·663 
U\ROE 0.999 32000.0 4174.0 1 1 , 1 721 
L~RGE 0.999 32000.0 "246.0 1 1 , 1 736 
"EDIU" 0.995 6300.0 1120.0 :; I 1 1· 10<17 
"EDIU" 0.999 6300.0 ... 24.0 9 1 1 I IS .... 
"[(.IU" 0.99Y 6300.0 1496.0 10 1 1 , 1665 
HEI"lJIJH 0.995 6300.0 1236.0 6 1 1 I 1220 
'TJ "[flllI" 0.999 6300.0 1505.0 10 1 
1 1 1680 
I "EI'IU" 0.999 6300.0 1592.0 11 1 1 1 1026 
-
SMLL 0.995 15<14.0 551.0 21 1 ·1 1 292n 
"'" VI S,.,\LL 0.999 15 .. 4.0 020.5 4 .. 1 1 90 4775 
SH"LL 0."9 1544.0 907.5 52 7 1 145 !l372 
SHt\LL 0.995 1544.0 621.0 26 1 1 12 3 .. 00 
SMI_L 0.'99 15 .... 0 733.0 36 1 1 5 .. 4176 
S"~LL 0.999 15 ..... 0 797.0 42 1 1 DO 4614 
SMLL 0.995 1544.0 611.0 25 1 1 10 3339 
SHALL 0.999 15 ..... 0 737.6 37 1 1 55 .. 207 
r.H~I.L 0.999 15H.0 760.2 39 1 1 65 4362 
,t w. 0.995 6".0 391.0 1522 34ft? 7567 9 .. 07 63001 
Hlttl 0.999 6".0 502.5 2109 4824 10237 12602 02237 
"lin 0.99'1 6".0 566.5 2:173 5590 11770 '4390 92019 
"INI 0.995 64.0 179.0 539 970 2491 3564 20740 
"UII 0.999 ,":0 3:;5.0 lJ06 3050 6705 0 .. 01 5704" 
"lin 0.999 ' ... 0 378.0 1 ...... 3333 72:56 9123 611.52 
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1505.0 
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TABLE F-69. TRENDS IN TRANSPONDER CONFIGURATIONS 
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TABLE F-70. PROJECTED COST 2r:J)UCTlON FACTORS FOR. EARTH STATIONS 
Cost Element 
R F 
TDMA Subsystem 
M&C Subsystem 
1982 
1 
1 
F-138 
Cost Reduction Factor 
1990 2000 
0.78 0.54 
0.27 .094 
0.27 .094 
0' 
i 
-
i 
--
, 
- • 
t 
,,. i 
1] 
f1 
t 
r --, r--i , --, 
E(S) 
Type 
Large 
Medium 
"'r1 Small I 
-u.. 
'l) 
Small 
Mini 
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TABLE F-71. PROJECTED C BAND CPS EARTH STATION COSTS 
(IN THOUSANDS OF DOLLARS (1982 DOLLARS) 
~ ~ ... -
Year 1990 Year 2000 
Earth 
E(S) Station 
Capacity Approach Availability Cost Installation Total Cost Installation Total 
32 MBPS 60 MBPS .995 289.20 115.65 405.0 184.50 73.8 258.30 
TDMA .999 398.00 159.10 557.0 250.40 100.2 350.60 
6.3 MBPS 15 MBPS .995 108.00 43.16 151.0 68.20 27.3 95.50 
TDMA .999 206.30 82.50 288.8 132.30 52.9 185.20 
1.5 MBPS 8 MBPS .995 'Jl.90 36.70 128.6 58.00 23.2 81.30 
TDMA .999 171.60 68.60 240.2 110.20 44.1 154.20 
1_5 MBPS SCPC .995 50.10 20.00 70.1 33.60 13.4 47.00 
.999 107.80 43.20 151.0 72.50 29.0 101.50 
IVF SCPC .995 32.40 13.00 45.4 21.90 8.8 30.70 
64 KBPS Digital .999 70.32 28.10 98.5 47.60 19.0 66.60 
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TABLE F-72. PROJECTED KU BAND CPS EARTH STATION COSTS 
IN THOUSANDS OF DOLLARS (1982 DOLLARS) 
1990 2000 
E(S) E(S) E(S) 
~ Capacity Approach Availability Cost Installation Tctal Cost 
Large 32 MBPS 60 MBPS .995 213.2 8.5.3 298.4 131.1 
TDMA .999 363.3 145.3 .503.5 225.7 
.999 412.4 16.5.0 .577.3 259.8 
Med/Small 6.3/1 • .5 1.5 MBPS .99.5 179.8 71.9 2.51.7 116.3 
TDMA .999 311.0 124.3 435.3 204.8 
.999 369.7 Iq7.9 517.5 245.4 
Small/Mini 1.5 MBPS 8 MBPS .995 214.3 85. 7 299.9 141.2 64 KBPS TDMA .999 279.4 111.8 391.2 184.8 
.999 322.3 128.9 451.2 214.5 
Small 1.5 MBPS SCPC .995 128.0 51.3 179.3 8'7.53 
.999 217.3 86.9 304.2 148.2 
.999 233.1 93.2 326.3 1.59.2 
Mini 64IVF SCPS .995 103.0 41.3 144.3 70.8 
.999 214.2 85.8 300 147.2 
.999 229.8 92.0 321.8 1.58.0 
-=:J .... ' ........ , .. " .. :1· .. 
.-....... "".', 
-- . , -"'"~-"~",',~~,:~~"~"!l!; 'r" 
~~ 
eo§. 
0,% 
~f! 
~l ~~ ~ii 
Installa tion Total 
.52 • .5 183.6 
90.3 316.0 
104.0 363.7 
46.5 162.8 
81.9 286.7 
98.2 343.6 
56.4 197.6 
73.9 258.7 
85.8 300.3 
35.1 122.6 
59.3 207.5 
63.6 222.8 
28.3 99.1 
58.9 206.1 
63.2 221.2 
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TABLE F-71f. C BAND ANNUAL RECURRING COST OF THE SYSTEM 
IN THOUSANDS OF DOLLARS FOR YEAR 2000 
Earth 
Station AvaU- Earth Space 
~ Approach ability Segment Segment NCC 
32 FOX 60 MBPS .995 211.8 1209 1.2 
TOMA .999 287.4 1209 1.2 
6.3 MBPS 60 MBPS .995 211.8 238.1 1.2 
FOX TOM A .999 287.5 238.1 1.2 
6.3 MBPS 15 MBPS .995 78.3 714 1.2 
FOX TOMA .999 151.9 714 1.2 
1.544 15 MBPS .995 78.3 170 1.2 
FOX TDMA .999 151.9 170 1.2 
1.544 8 MBPS .995 66.7 213 1.2 
FOX TOMA .999 126.5 213 1.2 
1.544 SCPC .995 38.6 486 1.2 
FOX .999 83.3 486 1.2 
.064 8 MBPS .995 66.7 9.1 1.2 
FOX TOMA 
.999 126.5 9.1 1.2 
SCPC .995 25.2 21.9 1.2 
.999 54.6 21.9 1.2 
F-142 
~ .. _~6.... 
-
Total 
1422.2 
1497.7 t 
451.1 
239.3 
793.5 
837.1 
249.5 
323.1 
280.9 
340.7 
525.8 
570.5 
77.0 
136.8 
48.3 
77.7 
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TABLE F-7'. KU BAND ANNUAL RECURRING COST OF THE SYSTEM 
.-I IN THOUSANDS OF DOLLARS FOR YEAR 19JO 
f -
I Earth 
CAP Station Avail- Earth Space 
J 
FOX ~ ~o~ch ability Segment Segment NCC Total 
j Large 32 FOX 60 MBPS .99.5 244.7 1712 3.3 1960 TOMA .999 417.0 1712 3.3 2132.3 
.999 473.4 1712 3.3 2188.7 
f ~ 
Medium 6.3 FOX 60 MBPS .99.5 244.7 337.1 3.3 .58.5 .1 
.. TOMA • 999 417.0 337.1 3.3 7.57.4 r- .999 473.4 337.1 3.3 813.8 
Medium 6.3 FOX 1.5 MBPS .99.5 206.4 674.1 3.3 883.8 i r' TOMA .999 3.57.0 674.1 3.3 1034.4 
.999 424.4 674.1 3.3 1101.8 
.. , 
r SmalJ 1..544 FOX 1.5 MBPS .99.5 206.4 16.5.2 3.3 374.9 TOMA .999 3.57.0 16.5.2 3.3 52.5 • .5 
.999 424.4 165.2 3.3 .592.9 
SmalJ 1 • .544 FOX 8 MBPS .995 24.5.9 18.5.9 3.3 43.5 .1 TOM A .999 320.8 18.5.9 3.3 510 
, .999 370.0 18.5.9 3.3 .559.2 1 • .544 FOX SCPC .99.5 147.0 301.0 3.3 4.51.3 
.999 249 • .5 301.0 3.3 .553.8 
.999 267.6 301.0 3.3 .517.1 
I Mini .064 8 MBPS .995 24.5.9 7.9 3.3 2.57.2 TOMA .999 320.8 7.9 3.3 332.1 t 
.999 370.0 7.0 3.3 381.3 
f SCPC .99.5 118.3 8.6 3.3 130.2 
.999 246.0 8.6 ).3 2.57.9 
.999 263.8 8.6 3.3 27.5.8 
r 
r 
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TABLE F-76. KU BAND ANNUAL RECURRING COST OF THE SYSTEM 
IN THOUSANDS OF DOLLARS FOR YEAR 2000 
Earth 
Station AvaiJ- Earth Space 
~ Approach ability Segment Segment NCC Total 
32 FOX 60 MBPS .995 l50.6 806.6 1.2 958.4 
TOMA .999 2.59.2 806.6 1.2 1067.0 
.999 298.3 806.6 1.2 1106.1 
6.3 FOX 60 MBPS .99.5 150.6 158.8 1.2 310.6 TOMA .999 259.2 158.8 1.2 419.2 
.999 298.3 158.8 1.2 458.3 
6.3 FDX 15 MBPS .995 133.5 476.4 1.2 611.1 TOMA .999 235.1 476.4 1.2 712.7 
.999 281.8 476.4 1.2 759.4 
1.544 FOX 15 MBPS .995 133.5 119.1 1.2 253.8 
TDMA .999 23.5. 1 119.1 1.2 3.5.5.4 
.999 281.8 119.1 1.2 402.1 
1.544 FOX 8 MBPS .995 162.1 127.8 1.2 291.1 TDMA .999 212.2 127.8 1.2 341.2 
.999 246.3 127.8 1.2 37.5.3 1.544 FOX SCPC .995 100.5 212.7 1.2 314.4 
.999 170.2 212.7 1.2 384.1 
.999 182.7 212.7 1.2 396.6 
.064 8 MBPS .995 162.1 5.5 1.2 168.8 TOMA .999 212.2 5.5 1.2 218.9 
.999 246.3 5.5 1.2 253.0 SCPC .995 81.3 6.1 1.2 88.6 
.999 169.0 6.1 1.2 176.3 
.999 181.4 6.1 1.2 188.7 
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TABLE P-77. KA BAND (1990) ANNUAL PAYOPP REQUIREMENT 
[ 
[ Earth Earth Space CAP Station Segment Segment 
FOX ~ A22roach Cost Cost NCC Total 
r 32 MBPS Large TOMA 270.6K 4 • .533M 20K 4824K 
3.2M 3480K 
r 2.0M 2290.6K 
r-
32 MBPS Large FOMA 794.6K 20K 
680.6K 
Delete 
r 6.3 MBPS Medium TOMA 191.1 892 • .5 1103.6 
627.9 20K 839.0 
r' 393.7.'J 20K 604.8.5 
r' 6.3 MBPS Medium FOMA 386.2 20K 294.4 Delete 
r 1.544 Small TOMA 171 218.73K 20 409.73 
1.53.88K 344.9 
96 • .5 287 • .5 
1 • .544 Small FDMA 269.8 20 
13.5.3 20 
Delete 20 
20 [ 
64 KBPS Mini TDMA 89.4K 9.1 20 118 • .5 
r 
6.38 11.5.8 
4.0 113.4 
[ 64 KBPS Mini FOMA 77.9 20 103 • .5 69.7 20 9.5.3 
Delete 101 • .5 ~ j [~ 93.3 J 
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TABLE P-71. KA BAND CPS SYSTEM COSTS ANNUAL PAYOFF REQUIREMENT (2000) 
Earth Earth 
~AP Station Segment 
FOX !n!! Approach Cost 
32 Large TOMA 199 • .5 
6.3 Medium TOMA 141 
1.'44 Small TOMA 126 
64 KB Mini TOMA 66 
F-146 
Space 
Segment 
Cost NCC Total 
-
2000K 7 2206 • .5 
393.7' 7 
96 • .5 7 
4 7 
ORIG4NAl Fr~:~ \,-j 
OF POOR QUALlTY 
.541.1.5 
229 • .5 
17K 
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TABLE F-79. MONTHLY PAY OFF REQUIREMENT FOR 1990 
C-BAND CPS SERVICES (UNSHARED EARTH STATION) 
COST PER "ONTII 
T"RIFF r-ACTORS 0.9 0.88 
~ 
CHftNNEL UNIT COSTS ~ I.I~ 1.15 1.15 t.15 0.3 2 0 
MMIL CAPAC COST 2.4 4.8 9.6 56 64 
lMD£ 0.995 3'000.0 1544.4 101 1t7 139 346 311 
LMG£ 0.999 32(,-,,0.0 3213.4 118 140 In::o 617 620 
MOil," 0."5 '~OO.O 573.5 116 136 177 568 :'0/.1 
ttEOIlNt 0.9"9 .,300.0 690.2 1;;!0 145 194 1070 692 
"EbllNt 0.995 6300.0 841.2 126 155 215 700 nJ/. 
~OIU" 0.9'9 6300.0 95 ... 2 129 163 230 881 'n3 
SMLL 0.995 1544.0 297.1 139 181 267 1094 1165 
Stw..l 0.'9' 1~44.0 410.2 155 214 332 1473 15"19 
!UW .. L 0.995 1544.0 321.8 .42 108 ;:to I 1177 1260 
SMll .0.'9' 1544.0 302.5 IJ9 183 270 HI2 110(, 
S"ftLL 0.995 1544.0 546.0 174 253 410 1929 2121 
~I'W.L 0.999 15"4.0 613.2 104 272 449 2155 2J70 
"INI 0.995 64.0 IJO.3 548 1001 1906 10653 1.2090 
"INI 0.999 64.0 209.4 823 1550 3004 17061 194 ... 
"IHI 0.99~ 64.0 51.8 276 456 0.15 4293 4021 
"un 0.999 64.0 82.4 382 668 1240 6772 7655 
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TADLE F-IO. MONTHLY PAY OFF REQUIREMENT IN $ FOR YEAR 2000 
C-DAND CPS SERVICES (UNSHAREO EARTH STATIONS) 
C 4 C".S 
COST F'£R IIOHTII F.LL FftC .. 0.'1 fftRIFF FftC'ORS O.Au 0.82 
ctMMtt:L '''.T COOTS • 0.35 0.:1:1 0.35 0.3:1 0.08 0.6& 0 
MMJL CMM: COST 2.4 4.8 9.6 5& 64 LMfI£ 0.'1'15 32000.0 
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TABLE F-Sl. MONTHLY PAYOFF REQUIREMENT IN S FOR YEAR 1990 
C-I3ANO CPS SERVICES (SHARED EARTH STATIONS) 
e 3 CPS2 e09T PErC MONn. 
FILL FftC ~ 0.9 TftRIFF FftCTORS 0.0 0.00 
r.IIMIN[L WHT COS1!; = 1.t!'i l.t:'i 1.15 1.15 0.3 ~ 0 
('lVf't I L C"," ('IC COST 2,"1 '1.0 9.6 ~:;6 "'I 
If'tRr.E 0.995 32000.0 1~"-I. 'I 721. 1003 U,i.S "177 
"', ? LM<G[ 0.999 32000.0 3213.'1 TJl 1 J 06 1711 ""47 71'. HHIIUM 0.995 6300.0 573.5 7:~5 ItO:;! 1703 4399 ];,J 
H£lIIUM 0.799 6300.0 690.2 740 1111 1120 "501 03A 
HEllIUH 0.995 6300.0 041. :2 7"~ 1121 1740 ''1019 972 II[[IIUM 0.997 6300.0 95~.2 749 1129 1756 4712 1079 
-
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TABtE F-82. MONTHLY PAYOFF REQUIREMENT IN $ FOR YEAR 2000 
(C-BAND CPS SERVICES) SHARED EARTH STATION 
COST r 'r:: R MONTH 
TnRlfF FACTORS 0.69 0.92 
CI't\NNEl UNIT COSTS'" 0.35 0.35 0.35 0.35 0.09 0.66 0 
t\VML cnr'flc COST 2.~ '1.9 9.6 ~6 6 '1 
LMlGF. 0.975 32000.0 14 22.2 saa 093 1380 :J6 3 0 '1 :y, LnRGE 0.999 32000.0 1497.7 5 0 9 994 13 91 364 2 '140 
,tE (I I UM 0.995 6300.0 '151.1 5 9'1 905 I'1J3 :J77l ~n 7 
MEl' 1 UM 0.999 6300.0 239.3 507 990 1303 359" 3::17 
t'\ElIIUH 0.995 6300.0 793.5 606 929 J461 4052 909 ME[lW" 0.999 6300.0 937.1 609 932 1"67 'lOAn 9 50 
1~'1'1 
9e: .,~ ~, - , 
90::;9 
1:t 'l05 
O~?B 
2 J175 
2 2 164 
6 300 
:-' ~926 
27:l0 2 
'11 769 
~2 1S7 
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7 750'1 
00 
""':0 
"t:I~ Oz 
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:::Or 
o . C > 
1> (;) 
r- r.:' 
~ .. 
t 
C 3 CPS 
rILL FAC '" 0.7 
CHftNNEL UNIT COSTS 
IWtUL 
lMcOr:: 0.995 
I.AnGr:: 0.999 UHlllItI 0.995 
HEI""" 0.999 
tI[(I' Uti 0.995 
"l1 tlEliI lItI 0.999 
I SHl\ll 0.995 
-VI !il\l\ll 0.999 
stll\LL 0.995 
fJIIl\ll 0.999 
5'II\ll 0.995 
SMI'ILl 0.999 
HINI 0.995 
HINI 0.999 
HINI 0.995 
Hltn 0.999 
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TABLE F-83. 1990 C-BAND CROSSOVER DISTANCE IN MILES 
UNSHARED EARTH STATIONS 
TARIFF FACTORS 0.8 0.e9 
1.15 1.t 5 1:15 1.15 0.3 
cnOSSOVER OISTftNCE 
2 0 
CftPAC COST 2 .... ".8 9.6 56 64 
32000.0 15'1'1." 
3 2000.0 3213 ... 
6JOO.O 573.5 
6300.0 690.2 
6300.0 0"1.2 
6300.0 95".2 
15 ..... 0 297.1 
15 ..... 0 
.. 10.2 
15'94.0 321.8 
15 ..... 0 JO:!.S 
15 ..... 0 :-;"6.0 
15 ..... 0 61J.2 
6".0 130.3 
64.0 209 ... 
64.0 51.9 
64.0 92 .... 
1 1 1 J 170 1 1 1 1 5"'1 1 1 1 1 477 1 1 1 (,to 
1 1 1 1 7tH 1 1 1 1 910 J 1 I 1 1135 1 1 1 1 2016 1 1 1 1 1327 1 1 1 1 1177 1 1 1 .. 3073 1 1 1 2'1 3597 177 515 J239 2424 23303 509 t091 3391 
.. 935 30165 1 1 26 463 8554 30 112 466 1063 14303 
,. 
6 .. it4 15.,... 
07 51 2 t 
430 3 :J. 7 J1 :! 
363 262 96 
50S 397 131 
667 JS7 171 
796 6Bl 202 
1090 966 261 
1796 1578 
... 26 
1132 1077 :!97 
111'" 990 269 
2910 2502 603 
3323 3079 726 
22350 21783 
Z6700 35909 
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FILL ""'C = 0.'7 
TABLE F-8". 2000 C-8AND CROSSOVER DISTANCE IN MILES 
UNSHARED EARTH STATION 
CROSSOVER DISTnNCE 
TnRIFF FnCTOnS 0.60 0.02 
CllnNNEL UNIT COSTS = 0.35 0.3~ 0.35 0.35 0.08 0.66 0 
I'IVnIL Cnf'nC COST 2.4 ".8 9.6 56 M 
LM,GE 0.995 32000.0 H22.2 1 1 1 . 1 122 Ll'lrlGE 0.999 32000.0 1497.7 1 1 1 1 1'10 
"E[lIUH 0.995 6300.0 451.1 1 1 1 1 3 :31 
"ED ruN 0.999 6300.0 239.3 1 1 1 1 101 H[("UN 0.995 6300.0 793.5 1 1 1 1 749 H[['IUH 0.999 6300.0 837. ! 1 1 1 1 S02 Srtl'lLL 0.995 15 .. 4.0 2~9.5 1 1 1 1 1023 SHnLl 0.999 1544.0 323.1 1 1 1 1 1322 SHI'ILl 0.995 J54".0 280.9 1 1 1 1 1179 SH'".l 0.999 1544.0 340.7 1 1 1 1 1469 SHl'Ill 0.995 15"4.0 525.9 1 1 1 13 3016 St1I\LL 0.999 15 ..... 0 570.5 1 1 1 26 3390 HINI 0.995 64.0 77.0 13 92 442 1062 14149 ~INI 0.999 6".0 136.9 171 596 1522 2B17 26206 HINI 0.995 64.0 40.3 1 1 20 459 8361 t1INI 0.999 64.0 77.7 15 9'5 "'55 1077 1420';' 
6 .. 64 l~H 
65 40 10 
74 4t 23 
209 106 i "O 
41 2'7 6 
627 511 172 
600 5102 105 
901 776 240 
1113 1131 310 
1057 920 2 .... 
1255 1031 338 
2749 2"99 '577 
3110 29'54 66'5 
13 .. 97 13065 
25139 2"510 
7909 7~72 
13633 13197 
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TABLE F-85. 1990 C-BAND CROSSOVER DISTANCE IN MILES 
SHARED EARTH STATIONS 
C J CPS2 CROSSOVEn DtsTnNCE 
FILL F~C - 0.9 T~RlrF rncrons 0.8 0.00 
C.~N~EL UNIT COSTS ~ 1.\3 1.15 t.l~ 1.15 0.3 2 0 
~VnJL cnr:-nc: COST 2.4 4.9 9.6 56 6'1 
U\RGE 0.995 32000.0 1544." 392 6H 979 435 359 
UmGE 0.999 32000.0 3213." 406 642 1035 501 733 
MElllU" 0.995 6300.0 57J.5 40J 637 102:0; 409 10 t. '5 
MU' I Uti 0.999 6 :'00.0 6'/0.2 409 640 10"6 514 007 
HUllUM 0.995 6300.0 841.2 415 660 1070 542 970 
/'tEl'JUH 0.999 6300.0 954.2 419 670 1090 565 1090 
-
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FILL FAC = 0.9 
TABLE F-86. 2000 C-8AND CROSSOVER DISTANCE IN MILES 
SHI\RED EARTH ST 1\ TION 
CROSSOVER DIST~NCE 
TARIFF FACTOnS 0.69 0.92 
CHANNEL UNIT COSTS - 0.35 0.35 0.35 0.35 0.09 0.66 0 
IIVML CfI""flC COST 2 . il 4.0 9.6 56 lo4 
Lllr<GE 0.995 32000.0 J422.2 290 4S4 910 377 3 2 4 LAnGE 0.999 32000.0 1497.7 280 IIRS 021 391 ~4 2 HE£'IUH 0.995 6300.0 451.1 207 '199 949 414 S:l3 HEPIUH 0.999 6300.0 239.3 279 
-490 811 369 274 MEPIUM 0.995 6300.0 793.5 303 531 912 487 0 :')1 HEDIUM 0.999 6300.0 037.1 305 535 920 496 1004 
'\ ~-=-=-
64 64 ISH 
202 104 110 
220 It7 
... " 41t 30t 111 
153 04 47 
8 2 9 706 2 t:l 
082 75" ~27 
"t1 I 
-VI 
VI 
I\U 2 CPS 
TABLE F-&l. 1990 MONTHLY PAYOFF REQUIREMENT FOR KU BAND CPS SERVICES 
(UNSHARED EARTH STATIONS) 
COST PER HONTH 
FILL FnC = 0.9 rnRIFF FnCTOQS 0.8 0.88 
CHn~NEL UNIT COSTS 1.15 1.15 1.15 1.15 0.3 2 0 
nVnIL CI\F'nC COST :!.~ 4.0 9.6 56 61 1544 
UmnE 0.995 32000.0 1960.0 109 123 150 413 30A 9923 
U'InGE 0.999 32000.0 2132.3 111 125 IS5 ""I 4 :,'0 91,93 
U'IRGE 0.979 32000.0 2199.7 11 I 126 157 ,,~o 430 99.,::; 
H[(ltUH O.99~ 6300.0 505.1 116 137 170 577 575 134"4 
HElIIUM 0.999 6300.0 757.4 123 149 203 719 737 17354 
HEllIUM 0.999 6300.0 913.8 125 153 211 766 790 10634 
H!;(lIUH 0.995 6300.0 093.9 127 159 221 923 056 20222 
HHIIUM 0.999 6300.0 103".4 132 169 242 947 990 23640 
HEIIIUH 0.999 6300.0 1101.8 135 174 251 1003 1061 25169 
SHt'lLL 0.995 15"<1.0 37".9 150 204 312 1355 1464 3"800 
SHt'lLL 0.999 154 ... 0 525.5 171 2<17 399 lAbl 2042 "982" 
SHnLL 0.999 15H.0 592.9 101 267 437 2087 230J 55065 
SHt'lLL 0.995 1544.0 "35.1 I~B 221 3"6 1557 1(, 7 5 40<1~4 
SHALL 0.999 IS4".0 510.0 169 243 399 IB09 1902 .,73B9 
SHI\LL 0.999 1544.0 559.2 176 257 "19 197<1 2171 519"" 
SHt'lLL 0.995 15 ..... 0 451.3 161 226 356 1611 1757 41954 
SHfiLL 0.999 15"".0 553.8 176 255 415 1956 2151 514 .. 4 
SHnLL C.99? 1544.0 517.1 170 245 394 1932 2010 .. 8046 
ttINI 0.995 64.0 257.2 989 1982 3668 20934 23040 
HUH 0.999 64.0 332.1 1249 2 .. 02 4708 27002 30775 
HINI 0.999 64.0 391.3 H2O :?7H 5392 3099B 3S331 
HINI 0.995 64.0 130.2 5"8 1000 190 .. 10644 12091 
HINI 0.999 64.0 257.9 991 1997 3679 20991 23905 
HINI 0.999 6".0 275.8 J053 2011 3926 22Hl 2S~;62 
6300 
3::;729 
~U~R70 
3?1:J71l 
54176 
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TABLE F-88. 1990 CROSSOVER DISTANCE IN MILES 
KU BAND CPS SERVICES (UNSARED EARTH STATIONS) 
CROSSOVER DISTANCE 
TARIFF FflCTORS 0.8 0.88 
CH~NNEL UNIT COSTS = 1.15 1.15 1.15 1.15 0.3 2 0 
nvnlL ellPlle COST 2.<4 ".8 9.6 56 6'1 
VIRGE 0.99S 32000.0 1960.0 1 1 1 1 263 
LI'Ir(GE 0.999 32000.0 2132.3 1 1 1 1 302 
LIIRGE 0.999 32000.0 2108.7 1 1 1 1 31 .. 
"EDIU" 0.'195 6300.0 505.1 1 1 1 1 "90 
HE[IIU" 0.999 6300.0 757.4 1 1 1 1 696 
"EDIUH 0.999 6300.0 813.9 1 1 1 1 750 
"E[IIUH 0.995 6300.0 883.8 1 1 1 1 829 
"EDIUH 0.999 6300.0 103 ... " 1 1 1 1 1001 
HEllIUH 0.999 6300.0 1101.9 1 1 1 1 1077 
SMLL 0.995 15"".0 374.9 1 1 1 1 1741 
SHALL 0.999 15"".0 525.5 1 1 1 1 2913 
SHALL 0.999 1544.0 :'i92.9 1 1 1 16 3 .. 30 
SHALL 0.995 1544.0 435.1 1 1 1 1 2209 
5HnLL 0.999 1::;44.0 510.0 1 I 1 1 2793 
S""LL 0.999 15.,4.0 :'i59.2 1 1 1 8 3176 
SHALL 0.995 1544.0 "51.3 1 1 1 1 2336 
SHALL 0.999 15 ..... 0 5:'i3.8 1 1 1 7 3134 
SHALL 0.999 1544.0 517.1 1 1 1 1 2049 
tUrn 0.995 64.0 257.2 710 1741 4692 6452 471 .. 6 
"INI 0.999 64.0 332.1 102 .. 2760 6730 " B030 61219 
"IPU 0.999 64.0 301.3 1175 3.,30 00"9 10392 7046·t 
HINI 0.995 6".0 130.2 177 514 1236 2420 2329" 
"INI 0.999 64.0 257.9 713 1751 4711 " .. 75 vnA HINI 0.999 6".0 27~.9 7BB 199 .. 5190 70 .. 3 506'11 
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TABLE F-89. 1990 MONTHLY PAYOFF REQUIREMENT FOP. KU BAND CPS SERVICES 
(SH/\RED EARTH ST/\TlON) 
COST PER MONTH 
KU 2 
FILL Ft\C " 0.9 It\RIFF Ft\CTORS 0.8 O.BO 
CIIMmEL UNIT COS rs 1.15 1.l~ 1.15 1.15 0.3 2 0 
t\Vt\IL Ct\pt\C COST 2 .~ ".ll 9.b ~6 64 1~ "4 
LM<G( 0.995 32000.0 1960.0 
Lt\RGE 0.999 32000.0 2132.3 
U'IRGE 0.999 32000.0 2180.7 
HEnlUM 0.99~ 6300.0 505.1 
HE[lIUH 0.999 6;.\00.0 757." 
ME('lUH 0.999 6300.0 813.8 
H(IlIUM 0.995 6300.0 e03.8 
HEDIUM 0.999 6300.0 103"." 
ME[lIUH 0.999 6300.0 1101.8 
729 100'1 167 6 4 2 44 
730 1091 1601 4 272 
730 1092 161'12 4201 
736 1103 1704 H08 
742 1115 1729 "550 
7""1 1119 1736 "1596 
7"6 11~" 1746 "65"1 
751 1135 1768 4778 
751 1139 1777 4033 
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732 16557 
A94 20"67 
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FILL Fnc = 0.9 
TA8U! F-90. 1990 CROSSOVER DISTANCE IN MILES 
KU 8AI"D CPS SERVICES (SHARED EARTH STATIONS) 
TnRIFF FI\CTORS 0.9 0.99 
r.ROSSOVER [IISTI\NCE 
Clle'lNUFL UNIT COSTS" 1.15 1.1~ 1.t~ I.l!:; 0.320 
nVl\lL l:nr'e'lC COST 2.4 4.9 9.6 56 6., 
,-I\nGl=: 0.995 32000.0 1960.0 395 621 993 452 ~~2 tnrmE 0.999 32000.0 2132.3 397 62" 999 458 "91 U\RGE 0.999 32000.0 2199.7 397 625 1000 461 503 HE[lIUM 0.995 6300.0 585.1 40'1 639 1027 471 677 MEO ruM 0.999 6300.0 757." ·HI 653 1056 ~26 975 M([IIUM 0.999 6300.0 813.9 413 6~8 1066 537 937 HHIIUM 0.995 6300.0 003.9 'Ill. 664 ' 107A 551 10tn M[[IIUM 0.999 6JOO.O 1034." '123 677 1 J 03 S8l 111 2 I1tll I lIH 0.999 6300.0 1101.8 426 682 1115 594 J2'11 
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00 
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~ " r""m 
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t\1J 3 CPS 
FILL FI'tC '"' 0.9 
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L/\r<Gr: 0.997 
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HEOW'1 0.999 
tl[('llJH 0.995 
'TI HEO:lIH 0.997 
1 ME(llUH 0.999 
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\D S'1I\LL 0.999 
SHI'tLL 0.799 
SHflLL 0.995 
S'1I'tLL 0.999 
SHflLL 0.999 
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SHI'tLL 0.999 
HUH 0.995 
HlfH 0.999 
I1UH 0.999 
'11'" 0.995 
HIIH 0.999 
HINI 0.999 
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TABLE F-91. 2000 MONTHLY PAYOFF REQUIREMENT 
KU BAND CPS SERVICES (UNSHARED EARTH STATION) 
COST PER MONTI! 
T~RIFF F~CTOnS 0.68 0.82 
0.3~ 0.35 0.35 0.3~ 0.00 0.66 0 
CflPI'tC COST 2.4 ".0 9.6 S6 
"" 
32000.0 959 ... 36 '12 56 104 10" 
32000.0 1067.0 37 "4 59 202 20" 
3~OOO.O 1106.1 37 'i s 60 20!1 ... t t 
630(\.0 3tO.6 40 ~1 73 2115 2 99 
6300.0 "19.2 .... ~ ~1 00 37'1 401 
6300.0 "50.3 45 61 ?4 406 430 
6300.0 611.1 51 72 115 ~3':! 501 
6300.0 712.7 5 .. 79 130 616 677 
6300.0 759." 56 03 136 65 .. 721 
15 ..... 0 253.0 66 102 175 001 901 
15014.0 3~5.4 (JO 131 :;034 122] 1371 
15 ..... 0 '102.1 97 1"5 261 1300 J550 
15 ..... 0 291.1 71 113 197 1007 112" 15 ..... 0 341.2 78 127 226 1175 1316 
15 ..... 0 375.3 93 137 24~ 1290 14'\7 
15 ..... 0 314." 7 .. 120 210 1005 1213 
15 ..... 0 3B4.1 B .. 1 .. 0 250 1319 14Bl 
15 ..... 0 396.6 B6 1"3 257 1361 152'1 
64.0 168.0 615 1201 237'1 13705 156311 
6~.0 219.9 709 15 .. 9 3069 1776 .. 20275 
6".0 253.0 909 1706 35'13 20527 2 3 433 
64.0 00.6 337 64 .. 1260 7207 R 2 10 
6".0 176.3 6 .. 1 1253 2470 14313 16331 
6".0 189.7 684 1340 2650 15317 17479 
15 .... "300 
4337 17471 
I\O~ 2 1 r/'l~J. 
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TABLE F-92. 2000 CROSSOVER DISTANCE IN MILES 
KU BAND CPS SERVICES (UNSHARED EARTH STATION) 
CROSSOVER DIST~NCE T~R'FF F~CTO~S 0.69 0.02 
CHI\NNEL UPIIT COSTS ow 0.35 0.35 0.35 0.35 0.00 0.66 0 
I\VI\IL Ct\PI\C COST 
Lt\RGE 0.995 32000.0 9SR.4 LM::GE 0.999 32000.0 1067.0 Lt\RGE 0.999 J:!OOO.O 1106.1 
"HllU" 0.995 6300.0 310.6 HEOIU" 0.999 6300.0 419.2 
"EPIlI" 0.999 6300.0 458.3 
"EI'IIU" 0.995 6300.0 611.1 
"EPIlI" 0.999 6JOO.0 712.7 HEllllJ" 0.9'19 6300.0 759." S"~LL 0.'1'15 15 ..... 0 253.9 S"~LL 0.999 15 ..... 0 355.4 SHt\LL 0.999 15 ..... 0 402.1 5H~LL 0.995 15 ..... 0 291.1 SHt\LL 0.999 15 ..... 0 3" •• 2 S",'\LL 0 .... 99 15 ..... 0 375.3 S"t\LL 0.995 15 ..... 0 314.4 SH~LL 0.'1'1'1 15 ..... 0 304.1 SH~Ll 0.9'19 15 ..... 0 3'16.6 
"IN' 0.995 64.0 160.9 
rUNI 0.'1'19 64.0 218.9 
"INI 0.'1'19 64.0 253.0 HIUI 0.'195 64.0 90.6 HINl 0.999 64.0 176.3 HIUI 0. ~ 79 6".0 198.7 
"--' 
2.4 4.8 9.6 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 ·1 1 
1 1 1 
1 1 1 
1 1 • 1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 1 
1 1 J 
1 1 1 
315 994 2"56 
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694 1721 4915 
32 162 651 
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.. 05 1063 3037 
56 
1 
1 
1 
1 
1 
1 
1 
1 , 
1 
1 
1 
1 
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1 
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9::; 
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'''0 595 .. 70 162 
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_~~ ____ --r;"..-~~~~~""--~~~ ~ r ~, 
TA8LE F-93. 2000 MONTHLY PAYOFF REQUIREMENT 
KU BAND CP~ SERVICES (SHARED EARTH STATION) 
COST PEn "ONTIf 
Fill. FI'\C .. 0.9 TI'\.RIFF FI'\CTORS 0.60 0.92 
CHI'\NN(L UNIT COSTS 0.35 0.35 0.35 0.35 0.00 0.66 0 
I'\VI'\Jl CI\!"I\C COST 2.4 4 . 8 9.6 56 "" 
\~ .... 
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TABLE F-9'f. 2000 CROSSOVER DISTANCE IN MILES 
KU BAND CPS SERVICES (SHARED EARTH STATION) 
CROSSOVER DIST~NCE 
Tt\nIFF Ft\CTORS 0.68 0.P2 
CUMmEL UNIT COSTS'" 0.35 O.J~ 0.35 0.3:i o.oe 0.66 0 
~"~IL C"PI\C COST 2."1 "1.8 9.6 56 6"1 
LMmE 0.99:; 32000.0 759."1 275 "175 001 350 :;."3 LARGE 0.999 32000.0 1067.0 276 "177 805 362 239 Lt\RGE 0.999 32000.0 1106.1 277 "178 907 36"1 2"8 H[ [ltU" 0.995 6300.0 310.6 :;.'01 "196 824 :104 36J HEl'IUH 0.999 6300.0 "119.2 286 "I~6 8"13 "107 49"1 
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TABLE F-95. 1990 MONTHLY PAYOFF REQUIREMENT KA BAND CPS SERVICES 
(UNSHARED EARTH ST A TJONS) 
, COST PER MONTH 
TllnIFF FIICTOnS 1 1 
1 1 1 1 0.2 1.6 ~.5 
CI\PI'IC COST 2.4 4.0 9.~ 56 1,1 15-14 
32000.0 2610.6 to ::! 120 1.57 511 ::;()(, It9.~0 32000.0 1610.6 95 106 12 0 34'1 :4 15 7329 3 2000.0 3597.0 100 t33 1(13 66S (,HI 161 ::; 9 32000.0 2"'10.6 102 12 0 1::;7 5 11 ::;07 11'71,6 32000.0 2531.6 101 119 154 49'1 4 El l, 114::;7 3::!000.o 3473,f, 107 132 100 1>46 660 t~,;6~J :! 6300.0 507.2 101 119 1 ~ ~ 501 474 11643 6300.0 652.1 106 1 2 9 1 7 5 620 6 .30 1493. 6300.0 952.2 117 151 2J9 El6 7 ?1 2 21741 6300.0 FJ6'.).4 114 144 20:; 791 8 26 196::;U 6300.0 767.3 110 137 192 715 730 17545 6300.0 675.6 107 131 179 639 6"" 1546" --' 4 1541.0 297.1 126 1(,9 256 1000 116::; 27020 1544.0 263.6 121 159 235 969 1020 2"541 1544.0 423.6 144 205 327 1506 1,64 2 39356 1544.0 299.1 1:!5 167 250 1054 11?1. 26902 1544.0 379.3 139 192 301 1354 14 69 35J6l 1544.0 243.0 118 154 22 11 902 952 22707 64.0 113.9 479 B74 1665 9311 10::;6.1 64.0 112.4 
-474 864 1644 9190 1012 4 64.0 103.5 4"3 802 152 1 8469 9600 64.0 95.3 
"1" 7"5 1407 7004 0041 6'1.0 101.5 436 70a 1493 9307 941 5 6".0 93.3 .. 07 731 1379 71.0"2 0656 
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rIll fl\C = 0.9 TI\RIFF FI\CTORS 1 
TABLE F-96. 1990 CROSSOVER DISTANCE IN MILES 
KA BAND CPS SERVICES (UNSHARED EARTH STATION) 
CROSSOVER DISTflNCE 
CllflNNEl UNIT COST!; .. 1 1 1 1 0.2 1.6 2.5 
flW\ll CflPflC COST 2."1 ... 8 9.6 56 61 
UmGE 0.999 32000.0 2640.6 1 1 1 1 369 
lARGE 0.999 32000.0 1610.6 1 1 1 1 161> 
umGE 0.999 3 2000.0 3~07.0 1 1 1 1 S5~ 
ll\RGE 0.999 32000.0 26'10.6 1 1. 1 1 370 
lARGE 0.999 32000.0 ::!5J1.6 1 1 1 1 340 
LflriGE 0.979 32000.0 3473.6 1 1 1 1 ~3 3 
MH'lllM 0.999 6300.0 507.2 1 J 1 1 356 
I:tHlllIH 0.999 6300.0 652. t 1 J J 1 SOl 
"EPIUM 0.999 6300.0 9:52.2 1 1 1 1 BOI 
~E[lIUH 0.999 6300.0 060.4 1 1 1 710 
H'IUM 0.999 6300.0 767.3 1 1 1 1 61.6 H[PIUM 0.999 6300.0 675.6 1 1 1 1 525 l;HI\L.l 0.999 1544.0 279. J 1 1 1 1 1117 SHI\LL 0.999 1544.0 263.6 1 1 1 1 925 SHl\lL 0.999 1544.0 423.6 1 1 1 1 1971 
SMLL 0.999 151".0 299.1 1 1 1 I 1049 SHI\LL 0.999 1544.0 370.3 1 1 1 1 1660 St1f1lL 0.999 1544.0 243.0 1 1 1 1 044 HINI 0.999 64.0 113.9 61 223 692 J659 17'700 
HINI 0.99'1 64.0 112 ... 51) 212 670 1617 1765 2 
HUH 0.99') 64.0 103.5 39 146 530 1368 16180 MINI 0.999 64.0 9::i.3 22 91 -tl7 1139 14U2::; HINI 0.999 64.0 101.5 :31 131 509 1312 158::;0 MINI 0.999 64.0 93.3 19 83 307 1093 1""191 
. 
M bot 1!:i44 
269 IFl 2 61 
04 :;1 14 
455 31>2 110 
271 UI,J 65 
241:/ 1.11 2 59 
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0 2 5 72J 201 
1775 I sal 407 
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J5176 117::;:; 
13131.7 13460 
1(1\ 3 CPS2 
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VI MEDIUH 0.999 
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MF.£lIUH 0.999 
--, 
---, 
TABLE F-97. 1990 MONTHLY PAYOFF REQUIREMENT KA BAND CPS SERVICES 
(SHARED EARTH STATION) 
TI\~IFF FAC10~S 1 COST PEn MONTH 
1 1 1 1 0. 2 1.6 2.5 
C"PAC COST 2.iI 4.11 C;.6 ~{. I." 1 ~;.,., 
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"44 14570 32000.0 3473.6 EJ4'1 1301 2049 ~246 Bt7 In76 ~ 6300.0 507.2 a37 1289 20;'~ 5 100 t.:l1 t'1 7~ (, 6300.0 1152.1 042 1299 204::; 5219 711A HIO.,., 6300.0 952.2 B~3 13;>0 2007 5'166 1070 24115., 6300.0 060.4 R!.iO 1:114 ~!074 ~391 'lIB ::!2 77 1 6300.0 767.3 B46 1307 20(01 5314 096 206!.iB 6300.0 675.6 0"3 1300 ;!040 52:19 010 10577 
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TABLE F-98. 1990 CROSSOVER DISTANCE IN MILES KA BAND CPS SERVICES 
(SHARED EARTH ST A TlON) 
CROSSOVER DISTnNCE 
TnRIFF FnCTORS J 1 
J t 1 1 0.2 1.6 2.5 
CI\F't\C COST 2." 4.8 9.6 56 "'I 6'1 
3;!OOO.0 2640.6 
"1" 66., 1123 5J:l :; .. ~l. "37 
3'-000.0 1610.6 407 649 107'1 "77 333 ~'3" 
32000.0 3~07.0 "21 670 1168 5~5 723 623 
32000.0 2640.6 "1., 665 1123 513 531J .,30 
32000.0 2534.6 414 663 1118 509 516 "16 32000.0 3473.6 "21 677 1163 5"1 701 1t01 
6300.0 507.2 414 663 11 20 511 S2~ 42., 
6300.0 652.1 "19 67" 115:5 5:l6 669 569 
6300.0 952.2 431 697 1220 581l 969 969 
6300.0 960." "27 690 1206 572 1177 777 
6300.0 767.3 '12., 603 1193 5~1t 70" "94 6300.0 675.6 "20 676 1161 540 {'92 592 
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6" I S ",.. 
3 "'1 .,n 
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TABLE F-99. 2000 MONTHLY PAYOFF REQUIREMENT 
KA BAND CPS SERVICES CUNSHARED EARTH STATIONS) 
K/\ 4 CPS COST F'EB MONTH 
FILL FI\C = 0.9 T/\RIFF FI\CTORS 0.60 0.82 
r:1I/\NNfL IINIl COSTS - 0.35 0.3::; 0.35 0.35 0.00 0.66 0 
I\V/\IL CI\P/\C COST 2.4 4.r 9.6 56 
37 44 59 203 
'It 52 76 300 
56 113 1 :17 (, :5 1) 
335 l,40 1251 7 139 
LI\ROE 0.997 32000.0 1072.0 
HE(IIUM 0.999 6300.() 329.0 
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TA8LE F-IOO. 2000 CROSSOVER DISTANCE IN MILES 
KA 8AND CPS SERVICES (UNSHARED EARTH STATION) 
1<" " U 'S 
FILL FI'IC = 0.9 TI'IRIFF FI'ICTORS 0.60 0.82 
C""NNEL UNIT COSTS'" 0.3:5 0.35 0.35 0.35 0.09 
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MEDIUM 0.999 
TARLE F-lOl. 2000 MONTHLY PAYOFF REQUIREMENT 
KA BAND CPS SERVICES (SHARED EARTH STATION) 
COST PEn MONTH 
TARIFF FACTORS 0.68 0.02 
0.35 0.35 0.35 0.35 0.00 0.66 0 
CAPAC COST 2.1j ".9 9.6 56 
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TABLE F-I02. 2000 CROSSOVER DISTANCE IN MILES 
KA BAND CPS SERVICES (SHARED EARTH STA nON) 
cnOSSOVEn ~IST~HCE 
T~~IFF F~CTORS 0.69 0.02 
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APPENDIX G 
OVERALL SATELLITE FORECAST 
G.I INTRODUCTION 
The overall satellite market represents the total amount of traffic addressable 
by both trunking and CPS sateJJite systems. These two systems are overlapping 
for many of the thirty-one services. In some cases, however, traffic from one 
syst~m cannot be a part of the other; for example, hinterland traffic only applies 
to CPS systems. An extensive analysis comparing both systems was undertaken 
in order to arrive at an overall forecast. 
G.2 METHODOLOGY 
The merging of trunkhg and CPS required a comparision of the traffic 
addressable by each of the systems (see Figure G-O. This comparision was done 
on a ceU by cell basis. A cel1 has 3 dimensions; year, speed and service (see 
Figure G-2). The unit of the ceU is a crossover distance. A comparision of these 
crossover distances between trunking (1) and CPS (C) is the initial step in 
determining the overall satel1ite forecast. If the trunking crossover (T 1) is 
lowest, the p.~t addressable trunking forecast for that ceU becomes part of the 
overal1 satellite forecast (OJ). To thiCj is added the CPS hinterland forecast for 
the corresponding ceU (H 1). This him ~rJand traffic is added since it does not 
exist in the trunking system; however, it does exist in the overal1 system. If the 
trunking crossover (T 1) is due to (i.e., determined by) the Ka band an additional 
amount of trunking traffic must be figured since not al1 trunking traffic can use 
the Ka band (see Appendix H). This is done by using the MDM and applying the 
next lowest trunking crossover, either C or Ku, for that cell (T 1), for the amount 
of traffic which cannot go Ka band trunking. 
If the CPS crossover (CJ) is lowest, the net CPS forecast for t~at cell becomes 
part of the overaU sateUite forecast (01). If the CPS crossover (CJ) is due to the 
Ka band, an additional amount of CPS traffic must be figured since not aU CPS 
traffic can use the CPS band (see Appendix H). This is done by using MDM and 
applying the next lowest crossover, either C or Ku, for that ceU (C1), for the 
amount of raffic which cannot go Ka band CPS. To that add the portion of the 
G-J 
traffic which can go trunking but which cannot go CPS (see Appendix H). This 
portion of traffic can be found by using the MDM and applying the trunking 
crossover for that cell (T 1), for that amount of traffic which cannot go CPS. 
G.l NET ADDRESSA8LE TRUNKING TRAFFIC 
The net addressable trunking traffic forec.ast is the forecast (expected) found in 
the Satellite Provided Fixed Communications Service: A Forecast of Potential 
Domestic Demand through the Year 2000, NASA Contract NAS-3-22894 also 
prepared by Western Union (Table G-7). The following is a summary of the steps 
that were performed to determine this traffic. 
a. Net Long Haul without Hinterland 
Until this point in the analysis, CPS and Trunking forecast were 
treated identiciall y. A t this point a distinction was made; 
traffic which fell outside the SMSAs was not considered suit-
able for transmission over trunking facilities. These percent-
ages were determined through the use of artifical SMSAs 
(Appendix E). 
b. Remove Traffic Not Suitable 
The percent of each service's traffic not suitable for satellite 
transmission was estimated on the basis of internal analysis 
conducted by engineers familiar with the various services. 
These percentages are listed by band in Table G 1. . I 
c. Cost Analysis 
The comprehensive cost analysis required to develop the ter-
restrial/satellite cross-over distances was applied as it was for 
CPS. The major activities conducted during this analysis are 
listed in Table G-2. 
d. Determine Operating Speeds 
The percent of each service's traffic transmitted at the various 
uperating speeds was estimated on the basis of internal analysis 
conducted by engineers familiar with the various services. 
These are given in Table G-3 through G-5. 
e. Consider Effect of Common Carrier 
The amount of traffic that should be removed because common 
carriers will choose terrestri<Jl over satellite modes even though 
G-2 
t 
the latter were calculated as more cost efficient was removed 
next. This is given in Table G-6. 
C.4 NET ADDRESSABLE CPS FORECAST 
The net addressable CPS forecast is explained in Appendix H. 
c., NET ADDRESSABLE CPS HINTERLAND FORECAST 
This net addressable CPS hinterland forecast is similar to the CPS forecast, 
however, it only includes traffic to or from sites outside the SMSAs. This was 
done by creating artificial SMSAs as explained in Appendix H. This include 
17,328 routes. The net addressable CPS hinterland forecast by serv ice is shown 
in Table G-8. 
C.6 OVERALL SATELLITE FORECAST 
The overall satellite f<':-~Cdst was overlapping and included traffic from both 
CPS and trunking systems. The trunking segment or the portion of the overall 
satellite market which is due to trunking is given in Table G-9. The CPS 
segment is given in Table G-IO. The final result of this task is given in Table G-
Il. 
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PERCENT OF TRAFFIC NOT 
SUIT ABLE FOR 
SATELLITE TRANSMISSION 
G-IO 
TABLE G-2 
MAJOR TRUNKING COSTING ACTIVITIES 
o Define the trunking earth stations 
o Size the earth stations for C, Ku- and Ka-band 
o Vendor Survey to obtain the earth station component costs 
o Cost of the earth station 
o Cost of the space segment 
o Cost of the terrestrial tails. Oil' l.:\i :. ; rowave, fiber optics, etc. 
o End to end user costs for vario " t . · . . · 6 services 
o Terrestrial tariffs for various services 
o Crossover for terrestrial tariffs for various trunking services with 
satellite trunking systems 
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TABLEG-l 
OPERATING SPEEDS OF SERVICES 1910 
SERVICES 2.4 4.8 9.6 56 T -I Scl Sc2 Sc3 
MTS (residential) 65 30 5 MTS (business) 65 30 5 Private Line 65 30 5 Mobile 65 30 5 PL!blic Radio 
Commercial and Religious 
Occasional 
CATV Music 
Recording 
Data Transfer 25 70 5 
Batch Processing 70 20 10 r. Data Entry 70 20 10 
Remote Job Entry 70 20 10 
Inquiry /Response 70 20 10 
Timesharing 50 20 20 10 
USPS/EMSS 20 10 60 10 
Mailbox 70 20 10 
Administrative Messages 70 20 10 
Facsimile 70 20 10 
Communicating Word 
Processors 70 20 10 
TWX/Telex 70 20 10 
Mailgram/T elegram/ 
Money Order 70 20 10 
Point of Sale 70 20 10 
Videotext/T eletext 70 20 10 
T e lemonitor ing Service 70 20 10 
Secure Voice 20 60 20 
Network 
CATV 
Occasional 
Recording Channel 
T eleconfere::c mg 
• 
G-12 
TA8LE~ 
OPERATING SPEEDS OF SERVICES 1990 
SERVICES 2.4 4.8 9.6 56 T -1 ScI Sc2 Sc3 
MTS (residential) 65 30 5 
MTS (business) 65 30 5 
Private Line 65 30 5 ~ Mobile 65 30 5 
Publi::: Radio 
Commercial and Religious 
Occasional 
CATV Music 
Recording 
Data Transfer 20 50 30 
Batch Processing 20 30 40 10 
Data Entry 20 70 10 
Remote Job Entry 20 70 10 
Inquiry /Response 20 70 10 
Timesharing 20 20 40 20 
USPS/EMSS 10 60 30 
Mailbox 20 70 10 
Administrative Messages 20 70 10 
Facsimile 20 70 10 
r 
Communicating Word 
I Processors 20 70 10 TWX/Telex 20 70 10 
Mailgram/T elegram/ 
I Money Order 20 70 10 Point of Sale 20 70 10 
Videotex tiT e Ie tex t 20 70 10 
Telemonitoring Service 20 70 10 
Secure Voice 20 30 50 
Network 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
f 
{ . 
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I 
TABLE G-} 
OPERATING SPEEDS OF SERVICES 2000 
SERVICES 2.4 4.8 9.6 56 T -I ScI Sc2 Sc3 
MTS (residential) 65 30 5 MTS (business) 65 30 5 Private line 65 30 5 Mobile 65 30 5 Public Radio 
Commercial and Religious 
Occasional 
CATV Music 
Recording 
Data Transfer If) 20 70 Batch Processing 30 40 30 
~. t Data Entry 10 20 70 Remote Job Entry 10 20 70 Inquiry /Response 20 70 Timesharing 20 20 70 USPS/EMSS 10 20 70 Mailbox 10 20 70 Administrative Messages 10 20 70 Facsimile 10 20 70 Communicating Word 
Processors 20 20 70 TWX/Telex 10 20 70 Mailgram/Telegram/ 
Money Order 10 20 70 Point of Sale 10 20 70 Videotext/T eletext 10 20 70 Telemonitoring Service 10 20 70 Secure Voice 10 20 70 Network 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
G-14 
, , 
r 
Voice 
Data 
'~'ideo 
TABLE G-6 
PERCENT OF TRAFFIC REMOVED 
BECAUSE OF PLANT IN PLACE 
98 73.5 50.0 
93 49.5 16.5 
No effect since only satellite traffic forecasted 
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TABLE G-7 
ORIGINAL PA t:: . TRUNKING 
NET ADDRESSABLE OF POOR QIJAlITY 
EXPECTED 
TRANSPONDERS 
1980 1990 2000 
MTS (residential) 3.5 50.6 193.7 M TS (business) 9.0 160.3 647.7 Private Line 174.9 382.9 946.0 Mobile 0.4 5.6 15.8 Public Radio 0.3 0.6 0.6 Commercial and Religious 0.4 0.7 0.7 Occasional 0.7 0.6 0.6 CATV Music 0.1 0.1 0.3 Recording 0.0 O. 1 189.3 601.4 i ,805.6 ~~ 
Data Transfer 0.0 0.4 2.7 Batch Processing 0.1 0.7 1.6 Data Entry 9.1 62.5 114.0 Remote Job Entry 0.2 7.1 16.9 Inquiry /Response 0.1 3.2 8.2 Timesharing 0.1 0.8 1.9 USPS/EMSS 0.6 1.8 Mailbox 0.0 0.4 1.0 Administrative Messages 2.2 34.6 99.2 Facsimile 0.5 3.9 5.3 Communicating Word Processors 0.0 0.3 0.9 
-I TWX/Telex 0.0 0.1 0.2 Mailgram/Telegram/ .Ioney Orders 0.0 0.0 0.0 Point of Sale 0.1 4.0 6.5 I Videotext/Teletext 0.0 1.8 8. I Telemonitoring Service 0.0 0.0 0.0 Secure Voice 0.0 0.2 1.8 12.5 120.4 269.9 
Network 10.0 42.9 42.0 CATV 34.0 82.4 68.2 Occasional 14.3 41.6 36.0 Recording Channel 0.0 1.3 
r I Teleconferencing 3.0 155.9 245.3 6T:1 ~22.8 392.7 
. ] 
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TABLE G-8. HINTERLAND CPS SEGMENT OF OVERALL SATELLITE FORECASTS 
(TRANSPONDERS) 
SERVICE 
VOICE 
ORIGINAL PAGE (S 
OF POOR QUALITY 
MTS (RE. IDENTlAL) 
MT (BUSINE ) 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCASIONAL 
CATV MUSI 
RECORDING 
T TAL 
DATA 
DA T A TRAN FER 
BA TCH PROCESSING 
DATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY/RESPON E 
TIME HARING 
U PS/EM SS 
MAILBOX 
AD 11ft ISTRATIVE MES AGE 
FACSIMILE 
COMMUNICATING WORD PROCE R. 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
POINT OF JALE 
VIDEOTEXT/TELETEXT 
TELEM NIT RING ER VICE 
E URE VOICE 
TOTAL 
VIDE 
NETWORK 
CATV 
OCCA IONAL 
RECORDING CHANNEL 
TELECONFERENCING 
TOTAL 
G- L7 
1980 
0.0 
0.1 
0.1 
0. 0 
0.0 
0.0 
0.0 
0.0 
0 .0 
0.2 
0. 0 
0. 0 
2.9 
0.1 
0.0 
0. 0 
0. 0 
0. 0 
0. 7 
o 1 
0. 0 
0. 0 
0. 0 
0. 0 
0. 0 
0.0 
0. 0 
3. 9 
0.0 
0.0 
0.0 
0. 0 
0. 1 
O. 1 
YEAR 
1990 
0.0 
1.2 
1.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
3. 1 
0.1 
0.2 
18.7 
2.1 
1.0 
0.3 
0.1 
0.1 
12.0 
0.7 
0.1 
0.0 
0.0 
1.2 
0.0 
0.0 
0.0 
36.6 
o.n 
0.0 
0.0 
0.0 
9.6 
9.6 
2000 
0.0 
6 .5 
"11.8 
0.1 
0.0 
0.0 
0.0 
0.0 
0. 0 
1&.4 
0.3 
0.5 
40.2 
5. 7 
3.6 
0.7 
0.3 
0.4 
40.5 
1.2 
0.4 
0.0 
0.0 
2.3 
0.0 
0.0 
0. 6 
96.8 
0.0 
0.0 
0.0 
0.0 
20.0 
20.0 
TABLE G-9. TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS 
(TRANSPONDERS) 
YEAR 
SERVICE 1980 1990 2000 
VOICE 
MTS (RESIDENTIAL) 3.5 50.6 193.7 
MTS (BUSINESS) 9.0 160.3 647.7 
PRIVA TE LINE 174.9 382.9 946.0 
MOBILE 0.4 5.6 15.8 
PUBLIC RADIO 0.3 0.6 0.6 
COMMERCIAL AND RELIGIOUS 0.4 0.7 0.7 
OCCASIONAL 0.7 0.6 0.6 
CATV MUSIC 0.1 O. 1 0.3 
RECORDING 0.0 0.0 0.1 
TOTAL 189.3 601.4 1805.6 - ) 
DATA 
DA T A TRANSFER 0.0 0.4 2.7 1 
BA TCH PROCESSING 0.0 0.0 0.0 
DATA ENTRY 0.0 0.0 0.0 
REMOTE JOB ENTRY 0.0 O.r) 0.0 
INQUIRY /RESPONSE 0.0 0.0 0.0 
TIMESHARING 0.0 0.0 0.0 
USPS/EMSS 0.0 0.6 1.8 
MAILBOX O.~ 0.0 0.0 
ADMINISTRA TIVE MESSAGES 0.0 0.0 0.0 
FACSIMILE 0.0 0.0 0.0 1 COMMUNICATING WORD PROCESSORS 0.0 0.0 0.0 
TWX/TELEX 0.0 0.1 0.2 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0 
POINl OF SALE 0.0 0.0 0. ': 
VIDEOTEXT/TELETEXT 0.0 1.8 8.1 
TELEMONlTORING SERVICE 0.0 0.0 0.0 
SECURE VOICE 0.0 0.0 0.0 
TOTAL 0.1 2.9 12.8 
VIDEO 
NETWORK 10.0 42.9 42.0 
CATV 34.0 82.4 68.2 
OCCASIONAL 14.3 41.6 36.0 
RECORDING CHANNEL 0.0 0.0 1.3 
TELECONFERENCING 3.0 15;.9 245.3 
TOTAL 61.3 322.8 392.7 
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TABLF G-I0. CPS SEGMENT OF OVERALL SATELLITE FORECASTS 
(TRflNSPONDERS) 
VOl E 
M T (RE IDENT/ AL) 
MTS (3U INES.» 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELI I U 
OCCASIONAL 
CATV MU I 
RECOR ING 
TOTAL 
DATA 
DA T A TRAN FER 
BA TCH PRO E ING 
DATA ENTRy 
REM T ]0 ENTRY 
IN UIRY/RE P N 
TIME HARING 
UP/EM S 
MAILBOY. 
ADMINI TRATIVE IE AGES 
FAC IMILE 
COMM NI A TIN •• R P CESS R 
TWX/TELeX 
MAILGRAM/TELE RAM/M NEY RDER 
P INT F ALE 
VIDEOTEX~/TELETEXT 
TELEM NITORI SE VI ~ E 
E URE VOICE 
T TAL 
VIDEO 
NETWORK 
AT"; 
OCCA 10NAL 
RECORDING HANNEL 
TF:.LECONFERENCING 
TOTAL 
G-19 
1980 
0.0 
O. I 
0.1 
0.0 
0. 0 
0. 0 
0. 0 
C. O 
0. 0 
0 . 2 
0.0 
0.1 
16.1 
0. 4 
0. 2 
O. J 
0. 0 
0. 0 
3. 9 
0.7 
0.0 
0. 0 
0. 0 
0.1 
0. 0 
0. 0 
0.0 
21.7 
0.0 
n.O 
u. '" 
0.0 
0.1 
0 .1 
YEAR 
1990 
0. 0 
1.2 
1. 8 
0.0 
0.0 
0. 0 
0.0 
0.0 
0.0 
3.1 
0. 1 
1.1 
102.2 
11.6 
5.3 
1. 4 
0.1 
0.8 
65.6 
5.7 
0.5 
0.0 
0.0 
6 . 9 
0. 0 
0.(' 
0.3 
201.5 
0. 0 
0.0 
9.0 
0.0 
9.6 
9.6 
2000 
0.0 
6.5 
11. 8 
0.1 
0.0 
0.0 
0.0 
0.0 
0. 0 
l8. 4 
0.3 
3.1 
21 9. 9 
31.0 
19. 6 
3.7 
0. 3 
2.2 
221 . ) 
8. 6 
2.1 
0.0 
0.0 
13.2 
0. 0 
0.1 
3.3 
528.8 
0 . 0 
0.0 
0.0 
(l . 0 
20.0 
20.0 
t 
TABLE G-ll. OVERALL SATELLITE FORECAST~ 
(TRANSPONDERS) 
YEAR 
SERVICE 1980 1990 2000 
VOICE 
MTS (RESIDENTIAL) 3.5 50.6 193.7 M TS (BUSINESS) 9.1 16,L 5 654.2 PRIVA TE LfNE 174.9 384.8 957.8 MOBILE 0.4 5.6 15.9 PUBLIC RADIO 0.3 0.6 0.6 COMMERCIAL AND RELIGIOUS 0.4 0.7 0.7 OCCASIONAL 0.8 0.6 0.6 CATV MUSIC 0.1 0.1 0.3 GIj RECORDING 0.0 0.0 O. I 
TOTAL 189.4 60'L5 1824.0 
DATA 
DA T A TRANSFER 0.0 0.5 3.0 BA TCH PROCESSING 0.1 1.1 3.1 DATA ENTRY 16.1 102.2 219.9 REMOTE JOB ENTR Y 0.4 11.6 31.0 INQUIRY /RESPONSE 0.2 5.3 19.6 TIMESHARING 0.1 1.4 3.7 USPS/EMSS 0.0 0.6 2.2 MAILBOA 0.0 0.8 2.2 ADMINISTRATIVE MESSAGES 3.9 65.6 221.5 F -\CSIMILE 0.7 5.7 &.6 COMMUNICA TlNG WORD PROCESSORS 0.0 0.5 2.1 TWX/TELEX 0.1 0.2 0.2 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.(; POINT OF SALE 0.1 6.9 13.2 VIDEOTEXT /TELETEXT 0.0 1.8 8.1 TELEMONITORING SER VICE 0.0 0.0 0.1 SECURE VOICE 0.0 0.3 3.3 
TOTAL 21.7 204.4 
.541 . 6 
VIDEO 
NETWORK 10.0 42.9 42.0 CATV 34.0 82.4 68.2 OCCASIONAL 14.3 41.6 36.0 RECORDING CHANNEL 0.0 C.O 1.3 TELECONFERENCING 3.1 l ti .5.5 265.3 
TOTAL 61.3 33/..4 412.7 
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APPENDIX H 
CPS SATELUTE MARKET 
H.l INTRODUCTION 
The CPS satellite forecast represents the total amount of traffic addressable by 
a CPS satellite system. The most distinguishing feature between a CPS and 
trunking system is the amount of traffic aggregation which occurs. With CPS 
one of two types of systems exist; one with small earth stations located directly 
on the customer's premise and one with local customer shared earth stations with 
dedicated tail connections directly to the sharing customers. Trunking uses 
public lines to transmit the information over to and from a central earth station. 
H.2 METHODOLOGY 
To deri ... e the addressable CPS forecast it is necessary to begin with the net long 
haul (see Figure H-l). A series of steps must then be performed reducing traffic 
for various reasons, and making comparisions of the crossovers due to various 
bands. The assumption is made that CPS trafJ.ic will be all digital. This is based 
on trends to totally integrated networks. The following steps were performed to 
determine this traffic. 
H.2.1 Remove Traffic Due to Satellite Constraints 
Unacceptable user and application charo:teristics r,~fer to usage and technical 
considerations which playa part in determining the suitability of a particular 
application for implementation on a satellite transmission system (see Table H-
I). Among the qualification criteria evaluated in determlning satellite imple-
mentation suitability were the following: 
a. 
( - C 
Satellite Delay 
What is the ability of an application to tolerate a 600 milli-
second delay cuased by transmission via satellite? In data 
applications, this represents the delay between sending a block 
of information and the ar.knowledgement of its correct recep-
tion. 
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b. 
... 
Accommodation of satellite delay 
What effect will the cost and required technology necessary to 
overcome some satellite delay problems have on demand? 
Included are the costs of software conversion or special equip-
ment, the projection of their availability and ease of imple-
mentation. 
c. Multipoint signal distribution 
What are the requirements of each application for broadcast-
type signal distribution? The C-band CONUS coverage easily 
accommodates multipoint requirements such as are associated 
with the Network Video application, while Ku-band imple-
mentation of multipoint distribution requires a separate half 
channel for each additional drop. (The Ka-band system model is 
a point-to-point system, not adaptable to broadcast services.) 
d. Urgency of message delivery 
How tolerant will users be to service interruptions and outages 
in excess of that experienced on terrestrial transmission media 
such as the public switched network? Movement to higher 
transmission frequencies is accompanied by the potential for 
lower levels of service availability. The impact of reduced 
availability varies with each application. 
e. Miscellaneous characteristics 
Several minor service considerations were also evaluated. They 
included: joint use of existing facilities, which may cause 
facility requirements to reflect the principal usage rather than 
the subordinate usage; and, insufficient traffic volume of a 
specific application to justify special communications facilities. 
Quantification of these qualifying criteria included several conditions. Some 
were fundamental to the separation of satellite and terrestrial traffic (satellite 
delay), some were necessary to separate different forms of a satellite transmis-
sion (multipoint Signal distribution), and some were time oriented (accommoda-
tion of satellite delay). Each of the 31 service applications were evaluated for 
each characteristic in current terms (1980) and for the year 2000, based on 
trends established by judgement and analysis. Intermediate years also were 
evaluated if a Significant Change in trend was anticipated. A factor was 
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established for each criterion for 1980 and 2000 which defined the proportion of 
market demand associated with a particular service application that could 
tolerate the requirements of the criterion. The individual factors derived for 
each criterion were consolidated into a composite quaHfyitlg factor and applied 
to the net long haul market demand for each application and each year of the 
1980-2000 time span by computer modeHing techniques. This completed the first 
step. 
H.2.2 Remove Traffic Lost Because of Plant in Place 
There exist across the United States a tremendous investment in existing plant in 
place. Such things as AT &:T's and Western Union's extensive microwave systems 
were largely installed several years ago. Once this plant is installed it becomes 
a sunk cost. The marginal cost is the cost of maintaining the system. This is the 
true cost which satellite systems must recover. As competition increases 
companies will compete not so m' :ch on a tariff basis but on a service basis, for 
example a voice grade line New York to Los Angeles. Terrestrial systems will 
tend to underbid their true cost of offering the service in order to cover the cost 
of maintaining their present system and covering some of the sunk cost. 
As the marginal cost of maintaining the plant in place i,lcreases, as the 
equipment becomes older, and the cost of providing services by Satellite become 
cheaper a higher percentage of the market will be captured by satellites. This is 
reflected in the percent of satellite addressable traffic removed because of 
existing plant in place (Table H-2). These percentages were obtained by 
consulting tariff experts and engineers. The major impact was expected to be on 
voice since the current plant in place was established mainly to handle this type 
of traffic. The percent of data to remove was estimated by using the percent of 
data which uses voice facilities times the percent of voice traffic to remove 
because of plant in place (see Appendix E). 
H.2.) Convert into Transponders 
l 
reqlJires, it was necessary to convert these units into a common unit, transpon· 
der.:.i. It was assumed that CPS traffic would be entirely digital. This was based 
on the nature of CPS, mostly intra company and to a large extel1t digital to begin 
with. The foUowing steps were performed to convert the various units to 
transponders. 
a. Voice 
To convert half-voice circuits into transponders required two 
steps. The initial step was to determine the number of bits 
required to transmit a half-voice circuit. Relying on our 
engineering analysis of future trends the following number of 
bits were determined to be needed to code a half-voice circuit. 
1980 
64 
1990 
32 
2000 
24 
These are typical of the number of bits it will take to encode a 
half-voice circuit. While it has been shown possible to encode a 
half voice circuit in as few as 16 Kbps (perhaps even less) the 
typical circuit today uses 64 Kbps. By 1990 this typical is 
expected to decline to 32 Kbps. By 2000 a mixture of 50 
percent encoded at 32 Kbps and 50 percent at 16 Kbps is 
foreseen. Using these typical rates the number of bits needed 
to transmit the voice traffic was calculated. 
The second step to convert half-voice circuits into trans-
ponders was to divide by the amount of data throughput a CPS 
transponder could handle. These numbers were found as 
explained below in the data section. 
b. Data 
To convert terabits into trans!><,nders, it was necessary to 
calculate the number of bits which a CPS transponder could 
handle. An analysis was made considering that the typical CPS 
earth station would be small and that several would utilize the 
same transponder simultaneously. As more earth stations 
utilize the same transponder the overhead (bandwidth) required 
increases and the efficiency declines. Using this the foUowing 
data rates were found to be typical. 
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H.2.1f 
c. 
1980 
36 
Video 
MBPS PER TRANSPONDER 
1990 2000 
52.5 52.5 
The number of transponders needed for video was the basic unit 
established for those services in producing the baseline. Such 
things as compression of video signals and the ability to 
transmit more than one signal over a transponder were con-
sidered there. Therefore, no adjustments were needed to 
convert the video services to CPS triinsponders. (In addition all 
video services except teleconferencing are eliminated because 
of the very nature of CPS.) 
Distributed Demand to all Real and Artificial SMSAs 
In order to distribute the demand for transponders among the 313 SMSAs and the 
48 artificial SMSAs it was necessary to use the market distribution model (see 
Appendix C). Table H-3 shows the files and weights used to perform this 
distr ibution. 
H.2.5 Segment Services into Various Operation Speeds 
The next step is to segment the thirty-one services into the various operating 
speeds. This analysis done by engineers reviewed such things as the trend toward 
more high speed data. Services involving a great deal of CPU to CPU traffic 
which would normally go over high volume circuits were shown as such, for 
instance, data transfer. Slower services, such as data entry, were segmented 
into the slower speeds. 7ables Hr,.-H6 show this for the three years. 
H.2.6 Reduce Traffic Because of Time Zone Considerations 
Peak hour traffic does not consider the different time zones within the 
continental United States. For instance if the peak hour for traffic occurs at 
2:00 p.m., it is calculated as 2:00 p.m. across the United States. If the satellite 
system has sufficient capability it may be reconfigured and the antennas 
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reshaped to take advantage of the different time zones. An enalysis of this 
effect and the impact on system traffic was performed by Western Union under 
contract to Motorola (NASA Contract NAS3-2289.5). In summary it W~C: found 
that a system may be designed for 13 percent less traffic if the system takes 
advantage of the various time zones. The time zones for the continental U.S. 
are shown in igure H-2. igure H-3 shows the peak hour traffic curve after 
time zones were considered (note: the traffic number refers to the Motorola 
study not the current study). 
Other aspects of modifying the peak hour were also reviewed such as seasonal 
variations or the effect of future population shifts, seasonal vr.riations were 
found to have spikes on certain days such as Christmas or tax time which are not 
sustained enough to justify a larger system. -he effect of the population shift on 
traffic was also found to be insignificant. Figure H-4, from the Motorola study, 
shows this effect. 
H.2.7 Remove Traffic not Suitable for CPS TransmiltSion 
Not all traffic was suitable fo; inclusion in a CPS satellite system. There were 
several considerations as to the percentage of trJffic to be removed. First 
broadcast applications were difficult if not impossible for a CPS system and 
were largely removed. Private homes would have very little communication and 
not use a CPS system so traffic generated there, such as residential message toll 
service, was removed. In addition a great deal of interbusiness traffic would be 
between companies not on the CPS system and therefore should not be included 
as addressable. In addition because of the beam size and the multiple use of the 
Ka Band an additional amount of traffic was removed. Table H-7 shows the 
percentege of traffic removed because it was not suitable for CPS transmission. 
H.2.S Crossover Distances 
In Appendix F costing analysis has been described in detail and crossover 
distances computed. Four types of earth stations with varying traffic capacity 
were considered. For CPS application only TDMA approach was used as it 
supports alJ types of traffic i.e., voice, data and video. To satisfy different CPS 
network traffic requirements the earth stations were designed with various burst 
rates. The earth stations were either unshared or shared by the customer. In the 
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former case the customer was collocated with the earth station, in the later case 
the customer had dedicated terrestrial tail circuits. The composite crossover 
concept was developed and used in Figure H-l. The composite crossover 
distance is defined to be the weighted sum of the individual crossover distiinces 
of the earth stations. Table H-8 summarizes the CPS earth station charac-
teristics and the weight assigned to each ec.· th station type for un shared 
a!>plication, while Table H-9 summarized the CPS earth station characteristics 
for the weight assigned to each earth station type for shared application. Using 
these tables and the results of Appendix F the composite crossover distances 
were computed for shared and unshared applications with .995 and .9~9 avail-
ability. Tables H-IO and H-ll present the composite crossover distances for 
un shared earth stations with .999 and .995 availability, while Tables H-12 and H-
13 present the composite crossovers for shared application with .999 and .995 
availability. 
A comparision of the trunking and CPS crossovers were made next. Some traffic 
which economically would go trunking would likely be included on a CPS system 
as secondary traffic once the system was installed. The most likely candidate 
would be business message toll service. After establishing an intra business CPS 
system based on cost effectiveness, a company would likely include some of the 
intra business telephone service. For the same reason it was decided that 
wherever the trunking!CPS crossover favored trunking 10 percent of the traffic 
would be addressable by CPS. The next step depends on which CPS crossover is 
the lowest. 
H.2.9.1 C or Ku Band Crossover Lowest 
If the C or Ku crossover is the lowest (see Appendix F), the crossover is applied 
for that particular speed across all 31 services and across all real and artificial 
SMSAs llsing MOM. This provides one set of cells. When all the crossovers are 
applied the cells are added to determine the traffic for each service. 
H.2.9.2 Ka Band Crossover Lowest 
If the Ka-band crossover is the lowest, two portions of the traffic must be 
determined. One portion is that percentage of the traffic which is suitable for 
H-7 
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Ka-band CPS transmission. This is found by first applying the Ka Band CPS 
crossover using MOM and then multiplying the traffic by the percent of traffic 
suitable for Ka band CPS transmission. The second portion is found by applying 
the next lowest crossover either C or Ku to the traffic using MOM and then 
multiplying by the percent of traffic suitable for CPS transmission but not 
suitable for Ka transmission. 
H.2.10 CPS Satellite Report 
This report shows the net addressable CPS traffic (Table H-14). It is composed 
of C, Ku and Ka traffic depending on the lowest crossover for each particular 
service and speed. The first column gives the name of the service fo:-ecasted. 
At the end of each group of services, voice, data and video subtotals are given. 
The next three columns present the traffic forecast in transponders for 1980, 
1990 and 2000. 
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SERVICES 
MTS (residential) 
M IS (business) 
Private Line 
Mobile 
Public Radio 
Commercial and Religious 
Occasional 
CATV Music 
Recording 
Data Transfer 
Sa tch Processing 
Data Entry 
Remote Job Entry 
Inquiry /Response 
Timesharing 
USPS/EMSS 
Mailbox 
Administrative Messages 
Facsimile 
TABLEH-l 
PERCENT OF TRAFFIC NOT 
SUITABLE FOR 
SATELLITE TRANSMISSION 
C 
60b 
60b 
Communicating Word Processors 
TWX/Telex 
Mailgram/Telegram/Money Order 
Point of Sale 
Videotext/Teletext 
Telemonitoring Service 
Secure Voice 
Po.'etwork 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
Ku 
60b 
60b 
Ka 
30a 
30a 
30a 
60b 
60b 
30a 
30a 
30a 
30a 
l.5a 
a = Availability b = Connectivity (i.e., time delay tolerance) 
H-l.5 
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SERVICE 
Voice 
Data 
Video 
TABLE H-2 
PERCENT OF TRAFPlC REMOVED 
BECAUSE OF PLANT IN PLACE 
1980 
YEAR 
1990 2000 
98 73.5 50.0 
93 49.5 16.5 
No effect since only sateJJite traffic forecasted 
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FILE 
Population 
1980 Business 
Telephones 
Bank Deposits 
Non-Farm 
Employment 
Number of Computer 
Sites 
TABLEH-l 
WEIGHTING FOR MDM 
SOURCE 
1980 Census 
AT&T 
Dept. of Commerce 
Bureau of Economic Affairs 
Internation Data Corp. 
H-17 
WEIGHT 
30 
35 
10 
15 
10 
t • 
_-4 
· 
J 
TABLE~ 
- 1 OPERATING SPI!I!DS OF SERVICES .910 
· • 
· I 
SERVICES 2.4 Y ~ ~ !:! ScI ~ ~ --~ i , 
, 
MTS (residential) 65 30 5 .. . 
MTS (business) 65 30 5 
-, Private Line 65 30 5 
Mobile 65 30 5 " j 
Public Radio 
Commercial and Religious 
-1 
Occasional ~ i 
CATV Music 
Recording iJ Data Transfer 25 70 ; t Batch Processing 70 20 10 
Data Entry 70 20 10 
-1 Remote Job Entry 70 20 10 
Inquiry /Response 70 20 10 ~ 
Timesharing SO 20 20 10 
USPS/EMSS 20 10 60 10 - I ~ 
Mailbox 70 20 10 
· 
1 
Administrative Messages 70 20 10 
Facsimile 70 20 10 
Communicating Word I i Processors 70 20 10 -
TWX/Telex 70 20 10 
Mailgram!T elegram/ ~l 
Money Order 70 20 10 I 
-
i 
Point of Sale 70 20 10 
Videotext/Teletext 70 20 10 ~l Telemonitoring Service 70 20 10 
Secure Voice 20 60 20 
Network 
-1 CATV I 
Occasional - . 
Recording Channel 
Teleconferencing ~1 
· I 
--1 
· . 
-1 ;-~-. 
fl 
rl 
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SERVIcrc; 
MTS (residential) 
MTS (business) 
Private Line 
Mobile 
Public Radio 
Commercial and Religious 
Oc:casional 
CATV Music 
Recording 
Data Transfer 
Batch Processing 
Data Entry 
Remote Job Entry 
Inquiry /Response 
Timesharing 
USPS/EMSS 
Mailbox 
Administrative Messages 
Facsimile 
Communicating Word 
Processors 
TWX/Telex 
Mailgram/Telegram/ 
Money Order 
Point of Sale 
Videotext/Teletext 
Telemonitoring Service 
Secure Voke 
Network 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
- """'. 
TABLE H-' 
OPERATING SPEEDS OF SERVICES 1990 
Ut !t:! 
20 30 
20 70 
20 70 
20 70 
20 20 
10 
20 70 
20 70 
20 70 
20 70 
20 70 
20 70 
20 70 
20 70 
20 70 
20 30 
9.6 
20 
40 
10 
10 
10 
40 
60 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
H-19 
56 
50 
10 
20 
30 
T-I 
30 
Sci ~ Sc3 
65 30 ~ 5 
65 30 5 
65 30 5 
65 30 5 
• 
\ 
r 
f 
, 
j. 
SERVICES 
MTS (residential) 
MTS (business) 
Private Line 
Mobile 
Public Radio 
Commercial and Religious 
Occasional 
CATV Music 
Recording 
Data Transfer 
Batch Processing 
Data Entry 
Remote Job Entry 
Inquiry /Response 
Timesharing 
USPS/EMSS 
Mailbox 
Administrative Messages 
Facsimile 
Communicating Word 
Processors 
TWX/Telex 
Mailgram/T elegram/ 
Money Order 
Point of Sale 
Videotext/Teletext 
Telemonitoring Service 
Secure Voice 
Network 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
, """'. 
TABLEH-6 
OPERATING SPI!EDS OF SERVICES 2000 
2.4 !!:! Y '6 T-l 
10 20 70 
30 40 30 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
10 20 70 
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TABLEH-7 
PERCENT OF TRAFFIC NOT surr ABLE FOR CPS 
MTS (residential) 
MTS (business) 
Private Line 
Mobile 
Public Radio 
Commercial and Religious 
Occasional 
CATV Music 
Recording 
Data Transfer 
Batch Processing 
Data Entry 
Remote Job Entry 
Inquiry /Response 
T imeshar ing 
USPS/EMSS 
Mailbox 
Administrative Messages 
Facsimile 
Communicating Word Processors 
TWX/Telex 
Mailgram/Telegram/Money Orders 
Point of Sale 
Videotext/Teletext 
Telemonitoring Service 
Secure Voice 
Network 
CATV 
Occasional 
Recording Channel 
Teleconferencing 
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10 
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o 
o 
100 
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100 
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60 
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20 
20 
10 
20 
10 
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o 
o 
o 
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E/S TYPE 
t 
I. Large i :' 
rf 
Medium ~ e 
t ~ 
~ Medium 
d Small 
:l Small < , 
;f Small : i 
~ l Mini 
Mini 
TABLEIW 
UNSHARED EARTH STATION COMPOSITE CROSSOVERS 
CAPACITY 
32.0 Mbps 
6.3 Mbps 
6.3 Mbps 
1.5 Mbps 
1.5 Mbps 
1.5 Mbps 
!1.& 
60 Mbps 
60 Mbps 
15 MbfJs 
15 Mbps 
8 Mbps 
SCPC 
SCPC 
SCPC 
. -' . 
WEIGHT 
10% 10% 
50% 30% 
70% 
35% 15% 
30% 
5596 
5% 70% 
3096 IRl 
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TABLE H-9 
SHARED EARTH ST AnON COMPOSITE CROSSOVERS 
CAPACITY 
32 Mbps 
32 Mbps 
32 Mbps 
~ 
60 Mbps 
60 Mbps 
I'Mbps 
H-23 
WEIGHT 
.5096 
.5096 
30% 
70% 
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1980 
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KU 
KA 
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C 
KU 
KA 
C 
KU 
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TABLE H-IO. CROSSOVER DISTANCE IN MILES 
UNSHARED EA..~TH STATIONS .m AVAlLABDJTY 
2.4 4.8 
62 114 
1~1 231 
o 0 
19 41 
.51 131 
.5 1.5 
1 23 
28 68 
1 
9.6 .56 Tl 
2.52 332 367 
491 631 .52.5 
000 
127 194 292 
334 440 316 
42 92 20.5 
61 121 248 
198 283 204 
6 46 118 
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VI V2 V3 
4066 382.5 3640 
6461 6116 .58.56 
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2938 2738 2.56.5 
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TABU! H-Il. 4:aOSSOVER D'STANCI! IN MILES 
UNSHAReo P.ARTH STATIONS .", AVIuV~1TY 
2.4 4.8 9.6 S6 .,. . • .l VI V2 V3 
1980 
C 32 48 11' 163 284 2724 2'3' 2374 
KU 98 195 419 '2' 376 '274 4977 4764 
KA 0 0 0 0 0 0 0 0 t 
1990 
C 7 19 4' 93 237 2096 1919 1779 
KU 41 103 266 3'9 24' 37)1 3488 3298 
KA , U 42 92 204 2003 1820 16" 
2000 
C 1 4 17 47 222 1703 U36 1389 
KU 20 '0 146 222 140 240' 2237 2142 
KA 1 1 6 46 117 1279 1130 1004 
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SHARED EARTH STATIONS .'" AVAILABILITY 
692 95.3 
70' 982 
o 0 
If 11 6'3 
If 09 649 
481 776 
288 '02 
287 498 
410 713 
9.6 " Tl 
1628 619 18' 
171' 682 287 
000 
10'6 '3' 177 
101f8 '16 1~7 
1228 618 113 
"If 1f19 119 
81f6 410 106 
1023 "1 109 
H-26 
VI 
872 
80' 
87' 
V2 
820 
130' 
o 
4 
V3 
688 
11" 
o 
• 
I 
;0 I 
~ ! 
-~ 
'" 
1 
-1 
.. & 
-. i 
.... 
-.. f 
... i , 
-'I' 
JI I 
-.. 
I 
~ 
" 
-,. 
~ 1 
J 
. 
J . " 1 
:1 
-; 
.... 
] 
:i 
]1 
.. I 
III 
ilL 
1-
-1 , 
1 
I 
I 
( 
'" r I II .. 
~ r 
r~ 1980 C 
r~ KU 1<1\ 
i 
~ [ 1990 
~ 
.. C t 
t r 
. 
KU 
! 
! KA i r~ I !t 2000 
, e C 
" 
r- KU 
KA 
r ~ ; 
• 
TABLE H-l)' CROSSOVER DISTANCE IN MILES 
SHARED EARTH STATIONS .", AVAILABILITY 
2.4 4.8 
688 946 
697 9" 
° ° 
402 634 
404 639 
481 7n 
289 '03 
283 490 
409 713 
9.6 " TI 
1603 601 1'4 
1667 647 227 
000 
1018 481 123 
1028 493 139 
1227 618 17t 
8'6 421 121 
832 393 82 
1022 '79 108 
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VI 
800 
1143 
o 
6., 
684 
870 
V2 
619 
1004 
° 
V3 
'87 
162 
° 
400 
463 
647 
344 
224 
341 
TABLEH-l. ; 
CPS SATELUTI! TRAFFIC . i 
(TRANSPONDERS) 
- J 
SERVICES YEAR ! 
. I 
1980 1990 2000 f 
VOICE .. , 
MTS (residential) 0.0 0.0 0.0 -1 
M TS (business) 0.5 6.7 35.5 .. . ' .. 
t Private Line 0.4 10.1 64.4 Mobile 0.0 0.0 0.3 
I I Public Radio 0.0 0.0 0.0 '"'!j,. i Commercial and Religious 0.0 0.0 0.1 
I Occasional 0.0 0.0 0.1 _." CATV Music 0.0 0.0 0.0 J . Recording 0.0 0.0 0.0 ... . I TOTAL 0.9 16.8 100.4 - -~ i I ~ t 
DATA 
..... 
Data Transfer 0.0 0.4 1.6 ~ i 
Batch Processing 0.1 1.1 3.0 
Data Entry 16.1 102.2 219.9 - f: t Remote Job Entry 0.4 11.6 31.0 ~, . , { Inquiry /Response 0.2 5.3 19.6 I Timesharing 0.1 1.4 3.7 
--1 
USPS/EMSS 0.0 0.4 1.8 I 
Mailbox 0.0 0.8 2.2 .. 1 
Administrative Messages 3.9 65.6 221.5 
-"'I Facsimile 0.5 4.1 6.5 
.. 1 Communicating Word Processors 0.0 0.5 2.1 
TWX!Telex 0.0 0.1 0.1 
Mailgram/Telegram/Money Orders 0.0 O.Q 0.0 :1 Point of Sale 0.1 6.5 12.5 Videotext/Teletext 0.0 0.0 0.0 
Telemonitoring Service 0.0 0.0 0.1 
-, Secure Voice 0.0 ~ 3.3 
.. , 
TOTAL 21.5 200.2 528.8 
-~ i 
VIDEO ... i 
Network O.C 0.0 0.0 
·1 CATV 0.0 0.0 0.0 .< ... 
Oc<;asional 0.0 0.0 0.0 
Recording Channel 0.0 0.0 0.0 U Teleconferencing 0.3 52.2 109.1 
TOTAL 0.3 52.2 109.1 I n 1-« 
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APPENDIX I 
KA-8AND CPS SATELLITE FORECAST 
1.1 INTRODUCTION 
The Ka-band CPS Satellite Forecast represents the total amount of traffic 
addressable by aKa-band (30/20 GHz) CPS satellite system. Two types of 
satellite systems were considered. One had unshared earth stations located 
directly on (or very close) to the customer's own premises. For example, on the 
roof or in an adjacent parking lot. The Western Union survey (see Appendix D) 
indicated that very few businesses would have a physical problem with locating 
such an earth station. The other type of system included shared earth stations as 
well as the unshared type. For example, an industrial park may share a system 
located near the center with links provided to the various offices by microwave 
or cable. Two types of availability levels were considered for each of the above 
system configurations: .995 and .999. 
1.2 METHODOLOGY 
To derive the addressable Ka-band CPS, it is necessary to begin w:th the net long 
haul (see Appendix E). A series of steps must then be performed reducing traffic 
for various reasons and making comparisions of the crossover due to various 
configurations and availabilities. The assumption is made that Ka-band CPS 
traffic will be all digital. This is based on trends to integrate networks totally. 
The following steps were performed to determine this traffic (see Figure 1-0. 
1.2.1 Remove Traffic Due to Satellite Constraints 
Unacceptable user and application characteristics refer to usage and technical 
considerations which playa part in determining the suitability of a particular 
application for implementation on a satellite transmission system (see Table H-
1). Among the qualification criteria evaluated in determining satellite imple-
mentation suitability were the following: 
1-1 
-~ 
t 
a. 
b. 
Satellite delay 
What is the ability of an application to tolerate a 600 milli-
second delay caused by transmission via satellite? In data 
applications, this represents the delay between sending a block 
of information and the acknowledgement of its correct recep-
tion. 
Accommodation of satellite delay 
What effect will the cost and required technology necessary to 
overcome some satellite delay problems have on demand? 
Included are the costs of software conversion or special equip-
ment, the projection of their availability and ease of imple-
mentation. 
c. Multipoint signal distribution 
What are the requirements of each application for broadcast-
type Signal distribution? The C-band CONUS coverage easily 
accommodate multipoint requirements such as are associated 
with the Network Video application, while Ku-band implemen-
tation of multipoint distribution requires a separate half chan-
nel for each additional drop. (the Ka-band system model is a 
point-to-point system, not adaptable to broadcast services.) 
d. Urgency of message delivery 
How tolerant will users be to service interruptions ard outages 
in excess of that experienced on terrestrial transmission media 
such as the public switched network? Movement to higher 
transmission frequencies is accompanied by the potential for 
lower levels of service availability. The impact of reduced 
availability varies with each application. 
e. Miscellaneous characteristics 
Several minor service considerations were also evaluated. They 
included: joint use of existing faCilities, which may cause 
facility requirements to reflect the principal usage rather than 
the subordinate usage; and, insufficient traffic volume of a 
specific application to justify special communications facilities. 
1-2 
_ i 
!O t 
~ . 
i 
I 
I 
I 
I 
[ 
[ 
-I. 
r 
r 
r 
r 
[ 
Quantification of these qualifying criteria included several conditions. Some 
were fundamental to the separation of satellite and terrestrial traffic (satellite 
delay), some were necessary to separate different forms of satellite transmission 
(multipoint signal distribution), and some were time oriented (accommodation of 
satellite delay). Each of the 31 service applications were evaluated for each 
characteristic in current terms (1980) and for the year 2000, based on trends 
established by judgement and analysis. Intermiediate years also were evaluated 
if a significant change in trend was anticipated. A factor was established for 
each c:"~rion for 1980 and 2000 which defined the proportion of market demand 
associated with a particular service application that could tolerate the require-· 
ments of the criterion. The individual factors derived for each criterion were 
consolidated into a composite qualifying factor and applied to the net long haul 
market demand for each application and each year of the 1980-2000 time span by 
computer modelling techniques. This completed the first step. 
1.2.2 Remove Traffic Lost Because of Plant in Place 
There exists across the United States a tremendous investment in existing plant 
in place. Such things s AT&T's and Western Union'S extensive microwave 
systems were largely installed several years ago. Once this plant is installed, it 
becomes a sunk cost. The marginal cost is the cost of maintaining the system. 
This is the true cost which satellite systems must compete. As competition 
increases, companies will compete not so much on tariff basis but on a service 
basis, for example, a voice grade line New York to Los Angeles. Terrestrial 
systems will tend to underbid their true cost of offering the service in order to 
cover the cost of a maintaining their present system and covering some of the 
sunk cost. 
As the marginal cost of maintaining the plant in place increases, as the 
equipment becomes older, and the cost of providing service by satellite becomes 
cheaper, i\ higher percentage of the market will be captured by satellites. This 
i~ reflected in the percent of traffic removed because of plant in place (see 
Table H-2). These percentages were obtained by consulting tariff experts and 
engineers. The major impact was expected to be on voice since the current plant 
in place was established to mainly handle this type of traffic. The percent of 
1-3 
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data to remove was estimated by using the percent of data which uses voice 
facilities times the percent of voice traffic to remove because of plant in place 
(see Appendix E) •. 
1.2.3 Reduce Traffic Because of Time Zane Considerations 
Peak hour traffic does not consider the different time zones within the 
continental United States. For instance, if the peak hour for traffic occurs at 
2:00 p.m., it is calculated as 2:00 p.m. across the United States. If the satellite 
system has sufficient compatability, it may be reconfigured and the antennas 
reshaped to take advantage of the different time zones. An analysis of this 
affect and the impact on system traffic was performed by Western Union under a 
previous contract to Motorola (NASA Contract NAS-3-22895). In summa. y, it 
was found that a system may be designed for 13 percent less traffic if the 
system takes advantage of the various time zones. The time zones for the 
continental United States are shown in Figure H-2. Figure H-3 shows peak hour 
traffic curve after time zones were considered (note: the traffic number refers 
to the Motorola study not the current study). 
Other aspects of modifying the peak hour were also reviewed such as seasonal 
variations or the effect of future population shifts. Seasonal variations were 
found to have spikes or certain days such as Christmas or tax time which were 
not sustained enough to justify a larger system. The effect of the population 
stlift on traffic was also found to be inSignificant. Figure H-4, from the 
Motorola study, shows this effect. 
1.2.' Remove Traffic not Suitable for Ka-band CPS Transmission 
Not all traffic was suitable for inclusion in a Ka-band CPS satellite system. 
There were several considerations as to the percentage of raffic to be removed. 
First broadcast applications were considered difficult if not impossible for a CPS 
system and were largely removed. 
Private homes would have very little communication and not use a CPS system 
so traffic generated there, such as residential message toll service was removed. 
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In addition, a great deal of interbusiness traffic would be between companies not 
on the CPS system and therefore should not be included as addressable. In 
addition, because of the beam size and the multiple use of the Ka-band, an 
additional amount of traffic was removed. Table H-7 shows the percentages of 
traffic removed because it was not suitable for Ka-band CPS transmission. 
1.2.' Convert Into Transponders 
Up to this point voice, data and video were aU carried in unique units; half voice 
circuits for voice, terabits for data and transponders for video. In order to 
project the net addressable CPS traffic and the number of satellites this service 
requires, it was necessary to convert these units into a common unit, transpon-
ders. 
It was assumed that CPS traffic would be entirely digital. This was based on the 
nature of CPS, mostly intra company and to a large extent digital to begin with • 
The following steps were performed to convert the various units to transponders. 
To convert half voice circuits into transponders required two steps. The initial 
step was to determine the number of bits required to transmit a half-voice 
circuit. Relying on our engineering analysis of future trends, the following 
number of bits were determined to be needed to code a half-voice circuit. 
1980 
64 
KBPS PER HALF-VOICE CIRCUIT 
1990 
32 
2000 
24 
These are typical of the number of bits it will take to encode a half-voice 
circuit. While it has been shown possible to encode a half-voice circuit in as far 
as 16 Kbps (perhaps even less), the typical circuit today uses 64 Kbps. By 1990 
this typical is expected to decline to 32 Kbps. By 2000 a mixture of .50 percent 
1-.5 
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encoded at 32 Kbps and SO percent at 16 Kl.>ps is foreseen. Using these typical 
rates the number of bits needed to transmit the voice traffic was calculated. 
The second step to convert half-voice circuits into transponders was to divide by 
the amount of data throughput a CPS transponder could handle. These numbers 
were found as explained below in the data section. 
1.2.S.2 Data 
To convert terabits into transponders it was necessary to calculate the number 
of bits which a CPS transponder could handle. An analysis was made considering 
that the typical CPS earth station would be small and that several would utilize 
the same transponder simultaneously. As more earth stations utilize the same 
transponder, the overhead required increases and the efficiency declines. Using 
this, the following data rates were found to be typical. 
1.2.S.3 
1980 
36 
MBPS PER TRANSPONDER 
1990 
52.S 
2000 
S2.S 
The number of transponders needed for video was the basic unit established for 
those services in producing the baseline. Such things as compression of video 
signals and the ability to transmit more than one signal over a transponder were 
considered there. Therefore, no adjustments were needed to convert the video 
services to CPS transponders (in addition, all video services except teleconfer-
encing are eliminated because of the very nature of CPS). 
1.2.6 Distribute Demand to All Real and Artificial SMSAs 
In order to distribute the demand for transponders among the 313 SMSAs and the 
48 artificial SMSAs, it was necessary to use the market distribution model (see 
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Appendix C). Table H-.3 shows the files and weights used to perform this 
distribution. 
1.2.7 Se&ment Services into Various Oper.tina Speeds 
The next step is to segment the thirty-one services into the various operating 
speeds. This analysis done by engineers reviewed such things as the trend toward 
more high speed data. Services involving a great deal of CPU to CPU traffic 
which would normally go over high volume circuits were shown as such, for 
instance, data transfer. Slower services, such as data entry, were segmented 
into the slower speeds. 
1.2.8 Trunking/Ka-band CPS Crossover Comparison 
Four comparisons of the Ka-band crossover (.995 unshared, .999 unshared, .995 
shared/unshared, .999 shared/unshared) were made with trunking next. Some 
traffic which economically would go trunking would likely be included on a 
Ka-band CPS system as secondary traffic once the system was installed. The 
most likely candidate would be business message toU service. After establishing 
an intrabusiness CPS system based on cost effectiveness a company would likely 
include some of the intrabusiness telephone service. For the same reason, it was 
decided that wherever th~ trunking/Ka-band CPS crossover favored trunking 10 
percent of the traffic would be addressable by Ka band CPS. 
1.2.9 Consider Traffic Differences Due to Availability 
The acceptable level of availability for a service varies widely among users and 
depends upon the applications utilized and the importance of those applications 
in the user's business operations. For example, a 300 baud service used for time 
sharing is normally more sensitive to interruptions than the same service used 
for Administrative data traffic. Similarly, a time-share user may be willing to 
wait a considerable length of time for a circuit to be repaired but cannot 
tolerate a 10 second interruption. On the other hand, a stockbroker may easily 
tolerate a one minute interruption but cannot afford a half hour outage, because 
the telephone system in this case is an integral part of his business operations. 
1-7 
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For the purpose of this study the following parameters were used to define the 
levels of availability. 
SUMMAR Y OF AVAILABILITIES 
Percent Availability Outage Extended Frequency 
Availabilitl: Available Per Year ~Outage/Dal:) 
High 99.9 9 Hours 1.5 Minutes 
Medium 99.S 46.5 Hours 7.6 Minutes 
Low Less than 
99.S 
From a carrier's point of view, availability of a service is a discretely 
quantifiable design criterion, but for most users it is a qualitative measure of the 
service performance. Users (telecommunications managers) normally measure 
the reliability or quality of a service by the frequency of complaints they get 
from their end users (management and clerical employees). It is difficult for 
them to define required reliability standards for each of the several applications 
the service is or will be used for. Furtheremore, from the users' point of view, it 
is the carrier who is responsible for the end-to-end availability of a service. 
Previous user surveys, including the one conducted by Western Union, revealed 
that most users currently use the same network/serice for their voice and data 
communications needs. Furthermore, the same service is being used for several 
voice and data applications among which are certain applicatins that could easily 
tolerate a lower avaHabiity than that of the present service. Most users were 
unable to assess their required circuit availability levels by application and even 
more hesitant about projecting the effect of availability changes. Using our 
survey and other sources we came to the following conclusions: 
a. Primarily, voice and video services support high reliability 
traffic and cannot be easily accommodated by a lower reli-
ability transmission medium. 
b. A large proportion of data traffic which is currently carried 
over high reliability, slow speed network systems/services may 
be delivered to a lower reliabiity system. 
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c. 
Telecommunicatins systems and services are becoming more 
and more important to users' business operations. Users, 
concerned ("bout their escalating telerommunication costs, will 
use lower (eliabiity service to reduce those costs but will 
normally maintain a considerable portion of their high reli-
ability service. This high reliability serice may be maintained 
to provide a backup for the lower reliability service, in addition 
to carrying their high reliability service. 
Telecommunicatins systems and services are becoming more 
and more important to users's business operations. Users, 
concerned about their escalating telecommunication costs, will 
use lower reliability service to reduce those costs but will 
normally maintain a considerable portion of their high reli-
ability service. This ~.igh reliability service may be maintained 
to provide a backup for the lower reliability service, in addition 
to carrying their high reliability service. 
From the user's point of view, the acceptable level of availability is a very 
subjective and qualitative issue. Most user's are unable to define their service 
availability requirements by application and tend to employ a high reliability 
service for both their high and low reliability traffic demand. Our conclusion 
from this was that the difference in .995 and .999 availability was not as critical 
as many thought. A factor of ten percent was applied across all services, 
therefore, to quantify this somewhat subjective factor. 
L2.10 Applying the Ka-band CPS Crossovers 
The next step was to apply the crossover for each speed and each service to the 
remaining traffic using MOM. This was done for each of the four configurations. 
Aggregating the traffic from the various speeds yield the net addressable Ka 
band CPS traffic for that service and for that particular configuration. 
t 
o L2.l1 Divide ServIces by User Gr!JuP I ~ 
Having estimated the addressable Ka band CPS traffic it was necessary to I [l determine which sectors in the U.S. er.onomy are potential users of CPS and •. 
1iz.=4 ~~~~~1_9 ~~~_~ _~o_~ __ ~  ____ ~j~ 
. ~
project a level of demand for each. Four user categories were appropriatr.- for 
this determination: Business, Government, Institutions and Private. Industry 
economic data, operating characteristics and telecornmunications demand were 
analyzed on a individual basis in order to determine trends in each sector. 
Information for this analysis was obtained from the user survey (see Appendix D) 
and secondary research. 
The telecommunications user population was grouped into fourteen industrial and 
one non-industrial (residential users) sector utilizing the Standard Indus~;ry 
Classification (SIC) tiystem. As indicated below, these industry sectors were 
further grouped into the four user categories based 'Ipon the primary function of 
each in the U.S. economy and also its operating characteristics. 
USER CATEGORY 
Business 
Government 
Institution 
*Privat~ 
* Non-Industr ial 
Sector 
USER CATEGORY DEFINITION 
INDUSTRY SECTOR 
Manufacturing (Discrete and 
Process) 
Wholesale Distribution 
Retail Distribution 
Finance and Banking 
Insurance 
Transportation 
Utilities 
Profe,sional Dusiness Service 
Other (Miscellaneous Businesses) 
Federal 
!;tate and Local 
Education 
Health Care 
Othei Membership Organizations 
U.S. t ... ~~u1ation (Households) 
not resioing 
1-10 
SIC CODE 
20-39 
50-51 
52-59 
60-67 
63-64 
40-47 
48-49 
73-89 
91-97, 43 
91-97 
82 
80 
83,86 
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Using the above classifications with the information obtained from our survey 
and secondary rt"sources we ar:llyzed the CPS traffic pattern among the 31 
services (Note: :;1e traffic pattern is indicated for all services, even those with 
no CPS traffic, for example residential meS5l\ge toll service). This is presented 
Table 1-1. 
.2.12 Ka-Band CPS Satellite Traffic Configuration Reports 
These are a series of four reports (Tables 1-2-.5) showing the net addressable 
traffic for the various Ka-band CPS configurations (availability and type of earth 
stations). The first column gives the name of the service forecasted. At the end 
of each group of services, voice, data and video subtotals are given. The next 
three columns present the traffic forecast in transponders. No data are given 
for 1980 because of the amount of addressable traffic was insignificant and no 
Ka technology existed at the time. 
1.2.13 Ka-band CPS Satellite Traffic Mlley.e Reports 
Tnese are a series of 24 reports (Tables 1-6-29) showing the net addressable 
traffic for the various Ka-band configurations (availability and type of earth 
station) by the mileage band it is transmitted. The MOM provided the capability 
of distributing traffic volumes as a function of distance. SMSA's iess than 40 
miles apart are not included as part of the air line miles. SMSA longitues and 
latitudes are identified in terms of V & H coordinates and maintained as a part 
of the MOM, which permit the calculation of route distances. 
Six airline mileage bands were established to develop a distribution of traffic by 
distance transmitted. The structure of the six mileage bands was designed to 
provide practical a:ld usable mileage groupings that would satisfy the require-
ments of the study. F~r ease of analysis the groupings were similar though not 
identical t" AT&T Long Lines mileage bands as listed below. 
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. MILEAGE BAND CATEGORIES 
Minimum Maximum 
Distance Distance 
Transmitted Transmitted Rel!2rt ~.\1Ues) (Miles) 
1 1 40 
2 41 150 
3 151 
'00 4 
'01 1000 , 1001 2000 
6 2001 
Each of the four configurations has the six mileage band reports. The first 
column gives the name of the service forecasted. At the end of each group of 
services, voice, data and video subtotals are given. The next three columns 
present the traffic forecast in transponders. 
1.2.1' Ka Band CPS SlateWte User CUI Reports 
These are a series of 16 reports (Tables 1-30-4') showing the net addressable 
traffic for the various Ka band CPS configurations (availabilty and type of earth 
stations) by the user class (see Table 1-1). The firs': column gives the name of 
the service. A t the end of each group of services, voice data and video a 
subtotal is giver,. The next three columns present the traffic forecast in 
transponders. The user classes for this study ar~ as followsr 
Business 
Government 
Insti tutiona! 
Private 
Each of t~e four configurations has UI~ four user reports. The first column on 
these reports gives the name of the service forecasted. At the end of each group 
of services, voice data and video subtotals are given. 
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Ka BlInd CPS Satellite Traffic kgional Reporu 
These are a series of thiry-six reports (Tables 1-46-81) showing the net 
addressable traffic for the various Ka band CPS configurations (availability and 
type of earth station) by region. 
The Market Distributions Model (MOM) has assigned market demand values to 
each of the 361 SMSA's (313 real and 48 artificial) for each of the service 
categories based on the usage profiles of each category. The MO~ has 
calculated market values for each of the routes connecting the 361 SMSA's using 
formulas internal to the model. By combining the route market values and the 
geogrlphical areas, potential region/demand relationships can be interpreted for 
1990 and 2000. 
Nine geographical areas were selected in conformance with Department of 
Commerce standards and as set forth in Rand McNally statistical work. The 
selected regions are shown below anct in Figure 1-2. 
a. New England 
b. Midd1e Atlantic 
c. South Atlantic 
d. East North Central 
e. West North Central 
f. East South Central 
g. West South Central 
h. Pacific 
The 361 SMSA's were assigned to the appropriate regions. (SMSA's whkh crossed 
regional boundaries were assigned to the r ~gion where the greatest portion of its 
population resided.) The traffic market values for each route were distributed 
among the 361 SMSA's by the MOM. Appropriate weight was given to each 
region on the basis of traffic originating and terminating at each SMSA. This 
meant that the market demand for traffic which crossed regional boundaries was 
split between the applicable regions and that the market demand for traffic 
which both originated and terminated within a parl'icular region was credited 
solely to that region. 
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Each of the four configtlrations has nine regionaJ reports. The first column gives 
the I'!;!me of the service forEcasted. At the end of each group of services, voice 
data and video subtotals are given. The next three columns present the traffic 
forecast in transponders. 
L2.16 Ka-band CPS Satellite Traffic User/Regional Reports 
These are a set of four reports (Tables 1-82-85) showing the net addressable 
traffic for the various Ka-band CPS configurations (availability and type of earth 
station) by region and user type. The information for this report was derived 
from the Ka-band CPS sateUite traffic regional report explained above. The 
amount of traffic for each user, for each region, for each year is indicated. 
L2.17 Ka-band CPS Satellite Traffic User/MiJea&e Reports 
These are a set of four reports (Tables 1-86-89) showing the net addressable 
traffic for the various Ka-band CPS configurations (availability and type of earth 
station) by mileage and user type. The information for this report was derived 
from the Ka-band CPS satellite traffic regional report explained above. The 
amount of traffic for each user, for each mileage band, for each year is 
indicated. 
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FIGURE 1-1. KaBAND SATELLITE FORECAST FLOWCHART 
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FIGURE 1-1. KaBAND SATELLITE FORECAST FLOWCHART (CONTINUED) 
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TABLE 1-1. PERCENT OF TRAFFIC BY SERVICE AND USER CLASS 
USER CLASS 
SERVICE Business Institutional Government Private 
M TS (Residential) 0 0 0 100 
M TS (Busines~ 50 15 35 0 
~ Private Line 65 10 25 0 
Mobile 80 5 15 0 
Public R.idilJ 0 0 100 0 
Commercial and Religious 80 20 0 0 
Occasional 80 20 0 0 
CATV Music 100 0 0 0 
Recording 100 0 0 0 
Data Transfer 40 20 40 0 
Batch Processing 50 30 20 0 
Data Entry 45 15 35 5 
Remote Job Entry 50 30 20 0 
Inquiry /Response 65 10 20 5 
Timesharing 40 20 40 0 
USPS/EMSS 60 30 10 0 
MaiJbox 70 10 20 0 
Administrative Messages 40 20 40 0 
FacsimiJe 60 10 30 0 
Communicating Word Processors 70 5 25 0 
TWX/Telex 55 15 30 0 
Mailgram/Telegram/Money Orders 40 25 10 25 
Point of Sale 85 5 10 0 
Videotext/Teletext 45 15 15 25 ~ Telemonitoring Service 35 5 25 35 
Secure Voice 20 0 80 0 
Data 
Network 90 10 0 0 
CATV 90 10 0 0 
Occasional 90 10 0 0 
Recording Channel 100 0 0 0 
Teleconferencing 60 10 30 0 
1-18 
---- -
. . 
- I _ 
I 
I 
I 
[ 
, 
r [ 
~-
~. 
[ 
~ [ 
fI 
[ 
[ 
[ 
r~ 
[ 
[ 
[ 
[ 
l1 
11 
TABLE 1-2. KA-BAND CPS SATELLITE TRAFFIC 
AV AlL=.999, UNSHARED EARTH STA TJONS 
(TRANSPONDERS) 
SERVICE 
VOICE 
MTS (RESIDENTIAL) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCASIONAL 
CATV MUSIC 
RECORDING 
TOTAL 
DATA 
DAT A TRANSFER 
BATCH PROCESSING 
DATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY /RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
ADMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SECURE VOICE 
TOTAL 
VIDEO 
NETWORK 
CATV 
OCCASIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
TOTAL 
1-19 
YEAR 
1980 1990 
0.0 
0.8 
1.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.6 
0.3 
0.9 
102.2 
11.6 
.5.3 
1.4 
0.4 
0 • .5 
44.0 
3.1 
0.3 
0.1 
0.0 
.5.3 
0.0 
0.0 
0.3 
17.5.7 
0.0 
0.0 
0.0 
0.0 
34.9 
34.9 
f 
2000 
0.0 
7.1 
20.5 
0.1 
0.0 t 0.0 
0.0 
0.0 
0.0 
27.7 
1.3 
2.4 
219.9 
31.0 
19.6 
3.7 
1.8 
1.5 
149.1 
5.0 
1.4 
0.1 
0.0 
10.2 
0.0 4 0.1 
-.1:1 
4.50.2 
0.0 
0.0 
0.0 
0.0 
72.8 
72.8 
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TABLE 1-1. KA-BAND CPS SATELLITE TRAFFIC 
AV AlL=.999, SHARED/UNSHARED EARTH STATIONS 
(TRANSPONDERS) 
SERVICE 
VOICE 
M TS (RESIDENTIAL) 
MTS (BUSINESS) 
PRIVA TE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCASIONAL 
CATV MUSIC 
RECORDING 
TOTAL 
DATA 
DA T A TRANSFER 
BATCH PROCESSING 
DATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY /RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
ADMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
POINT OF SALE 
VIDEOTEXT /TELETEX T 
TEi..EMONITORING SERVICE 
SECURE VOICE 
TOTAL 
VIDEO 
NETWORK 
CATV 
OCCASIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
TOTAL 
1-20 
YEAR 
1990 
0.0 
4.1 
10.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
14.2 
0.3 
0.9 
102.2 
11.6 
5.3 
1.4 
0.4 
0.5 
44.0 
3.1 
0.3 
0.1 
0.0 
5.3 
0.0 
0.0 
~ 
175.7 
0.0 
0.0 
0.0 
0.0 
34.9 
34.9 
2000 
0.0 
21.7 
63.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
85.1 
1.3 
2.4 
219.9 
31.0 
19.6 
3.7 
1.8 
1.5 
149.1 
5.0 
1.4 
0.1 
0.0 
10.2 
0.0 
0.1 
3.3 
4.50.2 
0.0 
0.0 
0.0 
0.0 
72.8 
72.8 
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TABLE 1-'. KA-BAND CPS SATELLITE TRAFFIC 
AVAlL=."', UNSHARED EARTH STATIONS 
(TRANSPONDERS) 
SERVICE 
VOICE 
MTS (RESIDENTIAL) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCASIONAL 
CATV MUSIC 
RECORDING 
TOTAL 
DATA 
DA T A TRANSFER 
BA TCH PROCESSING 
DATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY /RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
ADMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
POINT Of SALE 
VIDEOTEX T /TELETEX T 
TELEMONITORING SERVICE 
SECURE VOICE 
TOTAL 
VIDEO 
NETWORK 
CATV 
OCCASIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
TOTAL 
1-21 
1980 
YEAR 
~90 
0.0 
0.7 
1.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.4 
0.3 
0.8 
91.9 
10.4 
4.8 
1.2 
0.4 
0.' 
39.6 
2.8 
0.3 
0.1 
0.0 
4.8 
0.0 
0.0 
0.2 
1'8.2 
0.0 
0.0 
0.0 
0.0 
31.4 
31.4 
2000 
0.0 
6.4 
18.' 
0.1 
0.0 
0.0 
0.0 
0.0 
~ 
2'.1 
1.2 
2.2 
198.0 
27.9 
17.6 
3.4 
1.6 
1.3 
134.2 
4.' 
1.2 
0.1 
0.0 
9.2 
0.0 
0.0 
2.9 
40'.2 
0.0 
0.0 
0.0 
0.0 
6'.' 
6'.' 
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TABLE 1-,. KA-BAND CPS SATELLITE TRAFFIC 
:1 AVAlL=."', SHARED/UNSHARED EARTH STAnoNS 
(TRANSPONDERS) 
:1 
SERVICE YEAR 
VOICE 1980 .1990 2000 J 
MTS (RESIDENTIAL) 0.0 0.0 ] MTS (BUSINESS) 3.7 19.7 
PRIVATE LINE 9.1 '7.1 
MOBILE 0.0 0.3 ij ( t PUBLIC RADIO 0.0 0.0 
COMMERCIAL AND RELIGIOUS 0.0 0.0 
OCCASIONAL 0.0 0.0 J CATV MUSIC 0.0 0.0 RECORDING 0.0 ~ 
TOTAL 12.9 77.2 ~ I DATA 
OAT A TRANSFER 0.3 1.2 :1 BATCH PROCESSING 0.& 2.2 
DATA ENTRY 91.9 198.0 
REMOTE JOB ENTRY 10.4 27.9 :1 ! INQUIRY /RESPONSE 4.& 17.6 
TIMESHARING 1.2 3.4 
USPS/EMSS 0.4 1.6 ~l MAILBOX 0.' 1.3 ADMINISTRA TIVE MESSAGES 39.6 134.2 
FACSIMILE 2.& 4.' 
COMMUNICATING WORD PROCESSORS 0.3 1.2 1 TWX/TELEX 0.1 0.1 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
POINT OF SALE 4.& 9.2 J VIDEOTEXT/TELETEXT 0.0 0.0 4 TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.2 2.9 71 TOTAL l.58.2 40'.2 
... 
VIDEO Il , NETWORK 0.0 0.0 
---CATV 0.0 0.0 
OCCASIONAL 0.0 0.0 0 RECORDING CHANNEL 0.0 0.0 I TELECONFERENCING 31.4 6'.' I 
TOTAL 31.4 6'.' n 1 ~~ '-
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TABLE 1-6 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL = .999 UNSH~RED EARTH STATIONS 
1 - 40 MILES 
OR'Q'N~!. PAGE IS 
OF POOR QUAllT\' 
1980 1990 2000 
IlTS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.0 0.4 
~'RIV~TE LINE 0.1 1.2 
~OBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
r: .... OMMERCI~L AND RELIGIOUS 0.0 0.0 
~CCA SIONAL 0.0 0.0 
~ATV MUSIC 0.0 0.0 
~ECORIIlNG 0.0 0.0 
~--------------------------- .. -------------------------------------0.1 1.6 
[ [lATA TRANSFER 0.0 0.1 
-BATCH PROCESSING 0.0 0.1 
DATA ENTRY 5.8 12.5 
~EMOTE JOB ENTRY 0.7 1.8 
• .INQUIRY /RESF'ONSE 0.3 1.1 
TIMESHARING 0.1 0.2 
rJSF'S/EMSS 0.0 0.1 
I.MAILBOX 0.0 0.1 
·ADMINISTRATIVE MESSAGES 2.4 8.1 
FACSIMILE 0.2 0.3 
f7COMMUNICATING WORD PROCESSORS 0.0 0.1 
I~TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
fTPOINT OF S~LE 0.3 0.5 
l:VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
[
SECURE VOICE 0.0 0.1 
:------------------_._----------------------------------------------
. . 9.8 25.1 
[ :NETWORK 
"CATV 
OCCA SIONAL 
r"RECORDING CHANNEL 
IJELECONFERENCING 
0.0 
0.0 
0.0 
0.0 
1.9 
0.0 
0.0 
0.0 
0.0 
3.9 
----------------------------------------------_._------------------
[~ 
D 
o 
[] 
(] 
1.9 
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K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .999 UNSH~RED E~RTH ST~TIONS 
MTS (RESIDENTI~L) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBII_E 
F'UBL I C RAI'I 0 
COMMERCIAL AND RELIGIOUS 
OCCA SIONAL 
CI*ITV MUSIC 
RECORI'ING 
41 - 150 HILES 
1980 1990 
0.0 
0.1 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
0.0 
1.0 
3.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-------------------------------------------------------------_._---
0.4 4.0 
DATA TRANSFER 0.0 0.2 BATCH PROCESSING 0.1 0.4 [lATA ENTRY 15.0 32.2 REMOTE JOB ENTRY 1.7 4.5 INQUIRY/RESPONSE 0.8 2.9 TIMESHARING 0.2 O.~ USF'S/EMSS 0.1 0.3 MAILBOX 0.1 0.2 AI'MINISTRATIVE MESSAGES 6.4 21.5 FACSIMIl.E o •• 0.7 .OJ COMMUNICATING WORD F'ROCESSORS 0.0 0.2 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 F'OINT OF ~ALE 0.8 1.5 VIDEOTEXT/TE1~1:XT 0.0 0.0 TELEHONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.4 
------------------------------------------------------------------
25.7 65.6 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 5.1 10.6 
-_._---------------------------------------------------------------
~.1 10.6 
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TABLE 1-8 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL •• 999 UNSH~RED E~RTH ST~TIONS 
151 - 500 MILES 
1990 1990 
IMTS (RESIIIENTI~L) 0.0 0.2 MTS <8USINESS) 
[PRIV~TE LINE 0.6 
MOBILE 0.0 
"PUBLIC R~rIIO 0.0 
COMMERCI,..L ,..ND RELIGIOUS 0.0 
[DCC,.. SION,..L 0.0 
,,:,..TV MUSIC 0.0 
RECOnltI NG 0.0 
ORIGINAL PAGE • 
OF POoR OUALITY 
2000 
0.0 
2.2 
6.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 r --.-------------------------------------------------~:;---------;:~ 
r D,..T,.. TR~NSFER 0.1 0.4 
B,..TCH PROCESSING 0.3 0.9 
• D"'T~ ENTRY 32.0 69.0 
REMOTE JOB ENTRY 3.6 9.7 ~ INQUIRY/RESPONSE 1.7 6.1 
· TIMESH~RING 0.4 1.2 
USPS/EMSS 0.1 0.5 r' M~ILBOX 0.2 0.5 
· ADI't!NISTRATIVE MESSAGES 13.8 46.8 
F~CSIMILE 1.0 1.6 r COMMUNICATING WORl' PROCESSORS 0.1 0.4 
, TWX/TELEX 0.0 0.0 
~ MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
r 
POINT OF SALE 1.7 3.2 
VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.1 1.0 
[~ ------------------------------------------------------------------55.1 141.2 
r NETWORK 0.0 0.0 C~TV 0.0 0.0 OCCA SIONAL 0.0 0.0 0.0 0.0 RECORDING CH~NNEL 
TELECONFERENCING 10.9 22.7 ~ ------------------------------------------------------------------
[ 
[ 
£I 
II 
I 
10.9 22.7 
t 
I I ~ 
TABLE 1-9 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .999 UNSH~RED E~RTH ST~TIONS 
501 - 1000 MILES 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (BUSINESS) 0.2 PRIVATE LINE 0.5 MOBILE 0.0 PUBLIC R~DIO 0.0 COMMERCIAL ANII RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 0.0 RECORIIING 0.0 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
0.0 
1.9 
5.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.7 7.6 
IIATA TRANSFER 0.1 0.4 B~TCH PROCESSING 0.2 0.7 IIATf\ ENTRY 28.0 60.4 REMOTE JOB ENTRY 3.2 8.5 INQUIRY/RESPONSE 1.5 !5.4 TIMESH~RING 0.4 1.0 USF'S/EMSS 0.1 0.5 MAILBOX 0.1 0.4 ADMINISTRATIVE MESSf\GES 12.2 41.3 FACSIMILE 0.9 1.4 COMMUNICf\TING WORD PROCESSORS 0.1 0.4 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY OF:IIERS 0.0 0.0 POINT OF SALE 1.5 2.8 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.1 0.9 
--------- ._-------------------------------------------------------
48.4 124.1 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 9.6 20.1 
----------------------------------------.----~---------------------
9.6 20.1 
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TABLE 1-10 
K~ ~~ND CPS S~TELLITE TR~FFIC 
~V~IL • .999 UNSHA~ED E~RTH ST~TIONS 
1001 - 2100 MILES 
MTS (RESIDZNTI~L) 
MTS (BUSINESS) 
PRIV~TE LINE 
MOBILE 
PU8LIC RAtlIO 
COMMERCIAL AND RELIGIOUS 
ceCA SIONAL 
CATV MUSIC 
RECOFUlING 
. II~T~ TR~NSFER 
BATCH PROCESSING 
D~T~ ENTRY 
REMOTE JO~ ENTRY 
IN~UIRY/RESPDNSE 
TIMESH~RING 
USPS/EMSS 
t1~ILBOX 
AI'MINISTRATIVE MESSAGES 
F~CSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
HAILGR~M/TELEGRAM/MONEY OF([IERS 
POINT OF S~LE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SE'=URE VOICE 
NETWORK 
CATV 
OCCA SIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
1990 1990 
0.0 
0.1 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.~ 
0.1 
0.1 
17.5 
2.0 
0.9 
0.2 
0.1 
0.1 
7.6 
o.~ 
0.1 
0.0 
0.0 
0.9 
0.0 
0.0 
0.0 
30.2 
0.0 
0.0 
0.0 
0.0 
6.1 
ORIGINAL PACE rs 
OF POOR QUALir,· 
2000 
0 .. 0 
1.3 
3.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
4.9 
0.2 
0.4 
37.i 
~.3 
3.4 
0.6 
0.3 
0.3 
2~.8 
0.9 
0.2 
0.0 
0.0 
1.7 
0.0 
0.0 
0.6 
77.5 
0.0 
0.0 
0.0 
0.0 
12.7 
------------------------------------------------------------------
6.1 12.7 
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TABLE 1-11 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UNSHARED EARTH STATIONS 
2100 - MILES 
1980 1990 
MTS (RESIDENTIAL) 
0.0 MTS (BUSINESS) 
0.0 PRIVATE LINE 
0.1 MOBILE 
0.0 PUBLIC RAnIO 
0.0 COMMERCIAL ANII RELIGIOUS 0.0 OCCA SIONAL 
0.0 CATV MUSIC 
0.0 RECORDING 
ORIGINAL PAGE IS 
OF POOR QUALIlY 
2000 
0.0 
0.3 
0.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 
------------------------------------------------------------------
0.1 1.1 
!lA1A TRANSFER 0.0 0.0 BATCH PROCESSING 0.0 0.1 !lATA ENTRY 
3.8 8.2 REMOTE JOB ENTRY 0.4 1.2 INQUIRY/RESPONSE 0.2 0.7 TTMESHARING 
0.1 0.1 USPS/EMSS 
0.0 0.1 MAILBOX 
0.0 0.1 AnMINISTRATIVE MESSAGES 1.6 5.5 FACSIMILE 
0.1 0.2 COMMUNICATING WORn PROCESSORS 0.0 0.1 TWX/TELEX 
0.0 0.0 M~ILGRAM/TELEGRAM/MGNEY OPIIERS 0.0 0.0 POINT OF SALE 0.2 0.4 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECLIRE VOICE 0.0 0.1 
------------------------------------------------------------------
6.5 16.7 
NETWORK 
0.0 0.0 CATV 
0.0 0.0 OCCA SIONAL 
0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.3 2.8 
-------------------------------------------------------------------
1.3 2.8 
1-28 
' . . --~--,..,.....--. 
--~ 
. ; 
. i 
~ I ., 
... 
, 
, 
~ i 
-
? 
I 
I 
~ t 
--"'! 
'" 
4 
--'! 
It. t 
,. 
• 
-
.. 
t , 
-
.. 
--., 
I 
• 
--I 
· 
.,...-. 
~ I 
--1 
• 
· • 
! 
• 1 
IJ 
fl 
fl 
444 
• 
l j 
l J !' _'.~ 
~ -' 
" -
- - . 
- - . 
I 
I 
TABLE 1-12 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 SHARED/UNSHARED EARTH STATIONS 
1 - 40 HILES 
1980 
ORIGINAL PAGE lS 
OF POOR QUALITY 
I [MTS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.2 1.2 
1990 2000 
~ r F'RIVATE LINE 0.6 3.6 t MOBILE 0.0 0.0 
~ • PUBL I C RAIl I 0 0 • 0 0 .0 
COMMERCIAL AND RELIGIOUS 0.0 0.0 r OCCA SIONAL 0.0 0.0 
. CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
f~~ ---------------------------------------------------~~;---------;~; 
• i r·~ IIATA TRANSFER 0.0 0.1 
BATCH PROCESSING 0.0 0.1 ~ t ' DATA ENTRY 5.8 12.5 
r-- REMOTE JOB ENTRY C. 7 1.8 
I INQUIRY/RESPONSE 0.3 1.1 
- TIMESHARING 0.1 0.2 
USPS/EMSS 0.0 0.1 
r· MAILBOX 0.0 0.1 . AIIMINISTRATIVE MESSAGES 2.4 8.1 
FACSIMILE 0.2 0.3 
r-COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 
. MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
- POINT OF SALE 0.3 0.5 r VIDEOTEXT/TELETEXT 0.0 0.0 
- TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.1 
l J . ---------------------------------------------------;~~--------;;~~ 
i. r-' NETWORK 0.0 0.0 
CATV 0.0 0.0 
. OCCA SIONAL 0.0 0.0 
f~_ RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.9 3.9 
I 
r~ 
[1 
f1 L! 
[l 
------------------------------------------------------------------
1.9 3.9 
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TABLE 1-13 ORIGINAL P,'~I'l£ IS 
OF POOR QUAl'rf K~ B~ND CPS S~TELLITE TR~FFIC 
AVAIL = .999 SHARED/UNSHARED EARTH STATIONS 
41 - 150 MILES 
MTS (RESIDENTIAL) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
F'UBL I C RAr. I 0 
COMMERCIAL AND RELIGIOUS 
OCCA SIONAL 
CATV MUSIC 
RECORDING 
1980 ... 1990 
0.0 
0.6 
1.5 
0.0 
0.0 
0.0 
0.0 
0.0 
2000 
0.0 
3.1 
9.2 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.0 0.0 
2.1 12.4 
DATA TRANSFER 0.0 0.2 BATCH F'ROCESSING 0.1 0.4 I1f1TA ENTRY 15.0 32.2 REMOTE JOB ENTRY 1.7 4.5 INQUIRY/RESPONSE 0.8 2.9 TIMESHARING 0.2 0.5 USPS/EMSS 0.1 0.3 MAILBOX 0.1 0.2 ;\tIMINISTRATIVE ME~SAGES 6.4 21.5 FACSIMILE 0.5 0.7 COMMUNICATING WORD PROCESSORS 0.0 0.2 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORrlERS 0.0 0.0 POINT OF SALE 0.8 1.5 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.4 
------------------------------------------------------------------
25.7 65.6 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 5.1 10.6 
------------------------------------------------------------------
10.6 
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TABLE 1-14 
KA BAND CPS SATELLITE TRAFFIC 
AV~IL = .999 SHARED/UNSHARED EARTH STATIONS 
151 - 500 MILES 
ORIGINAL PAGE IS 
OF POOR QUALITY 
1980 1990 2000 
I MTS (RESIIiENTIAL) 0.0 0.0 
MTS (BUSINESS) 1.3 6.7 
[ PRIVATE LINE 3.1 19.5 
, MOBILE 0.0 0.1 
PUBLIC RADIO 0.0 0.0 
[
COMMERCIAL AND RELIGIOUS 0.0 0.0 
OCC~ SIONAL 0.0 0.0 
... CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
r: ------------------------------------------------------------------
· 4.4 26.4 
r IIATA TRANSFER 
I * BATCH PROCESSING 
DATA ENTRY 
r REMOTE JOB ENTRY • INQUIRY/RESPONSE TIMESHARING 
USPS/EMSS 
[ MAILBOX 
- ADMINISTRATIVE MESSAGES 
FACSIMILE 
[ COMMUNICATING WORD PROCESSORS 
· TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
r POINT OF SALE ~ VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
0.1 0.4 
0.3 0.8 
32.0 69.0 
3.6 9.7 
1.7 6.1 
0.4 1.2 
0.1 0.5 
0.2 0.5 
13.8 46.8 
1.0 1.6 
0.1 0.4 
0.0 0.0 
0.0 0.0 
1.7 3.2 
0.0 0.0 
0.0 0.0 
SECURE VOICE ~ ------------------------------------------------------------------0.1 1.0 55.1 141.2 
r NETWORK 0.0 0.0 
l 
· 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
r~ RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 10.9 22.7 
------------------------------------------------------------------
l~ 10.9 22.7 
[} 
[] 
_J 
r: 
u 
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TABLE I-U 
ORIGINAL Pi i,..i:.. ;.' 
I\fI BflND CPS SATELLITE TRAFFIC OF POOR QUAL'TV 
AVAIL = .999 SHARED/UNSHflRED EARTH STATIONS 
501 - 1000 MILES 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 1.1 6.0 PRIVATE LINE 2.7 17.3 MOBILE 0.0 0.1 PUBLIC RADIO 0.0 0.0 COMMERCIAL ANn RELIGIOUS 0.0 0.0 OCCA SIONAL 0.0 0.0 CATV MUSIC 0.0 0.0 RECORrlING 0.0 0.0 
------------------------------------------------------------------
3.9 23.3 
(lATA TRANSFER 0.1 0.4 BATCH PROCESSING 0.2 0.7 
nATA ENTRY 28.0 60.4 REMOTE JOB ENTRY 3.2 8.5 INQUIRY/RESPONSE 1.5 5.4 TIMESHARING 0.4 1.0 USF'S/EMSS 0.1 0.5 MAILBOX 0.1 0.4 ADMINISTRATIVE MESSAGES 12.2 41.3 FACSIMILE 0.9 1.4 COMMUNICATING WORD PROCESSORS 0.1 0.4 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORrlERS 0.0 0.0 POINT OF SALE 1.5 2.8 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.1 0.9 
------------------------------------------------------------------
48.4 124.1 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 9.6 20.1 
------------------------------------------------------------------
20.1 
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TABLE 1-16 I 
I 
KA (fANI' CF'S SATELLITE TRAFFIC ORIGINAL Pl~GE m 
AVAIL = .999 SHAREII/UNSHARED EARTH STATIONS OF POOR QUALITY 
1001 - 2100 MILES 
r: MTS (RESIDENTIAL) 
MTS (BUSINESS) 
r PRIVATE LINE MOBILE 
. PUBLIC RAI'IO 
COMMERCIAL AND RELIGIOUS 
r-OCCA. SIONAL . CATV MUSIC 
RECOR[lING 
1980 1990 
0.0 
0.7 
1.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2000 
0.0 
3.8 
11.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 r- ---------------------------------------------------;:;--------~;:; 
r 
I i 
J 
r 
I 
f 
t 
[ 
(1 
t.ATA TRANSFER 
BATCH PROCESSING 
DATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
A[lMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY OR[lERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SECURE VOICE 
NETWORK 
CATV 
OCCA SIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
0.1 0.2 
0.1 0.4 
17.5 37.7 
2.0 5.3 
0.9 3.4 
0.2 0.6 
0.1 0.3 
0.1 0.3 
7.6 25.8 
0.5 0.9 
0.1 0.2 
0.0 0.0 
0.0 0.0 
0.9 1.7 
0.0 0.0 
0.0 0.0 
0.0 0.6 
30.2 77.5 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
6.1 12.7 
6.1 12.7 
1-33 
~-
, I 
i 
I 
i 
. - '". - - .-
""---~. 
~ ~ 
-t 
t 
, 
t , 
·t ~ 
"' 
TABLE 1-17 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL • .999 SHARED/UNSHARED EARTH STATIONS 
2100 - MILES 
1980 1990 
MTS (RESIIIENTIAL) 0.0 MTS (BUSINESS) 0.2 PRIVATE LINE 
v.4 MOBILE 0.0 PUBLIC RAIIIO 0.0 COMMERCIAL ANII RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 0.0 RECORIIING 0.0 
ORIGINAL PI\Qi 19 
OF POOR QUALITY 
2000 
0.0 
0.9 
2.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.6 3.3 
IIATA TRANSFER 0.0 0.0 BATCH PROCESSING 0.0 0.1 DATA ENTRY 3.8 8.2 REMOTE JOB ENTRY 0.4 1.2 INQUIRY/RESPONSE 0.2 0.7 TIMESHARING 001 001 USPS/EMSS 0.0 001 MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 1.6 5.5 FACSIMILE 0.1 0.2 COMMUNICATING WORD PROCESSORS 0.0 001 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY OF:IIERS 0.0 0.0 POINT OF SALE 0.2 0.4 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 001 
------------------------------------------------------------------
6.5 16.7 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCASIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.3 2.8 
------------------------------------------------------------------
2.8 
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TABLE 1-18 
«A BAND CPS SATEL.LITE TRAFFIC 
AVAIL • .995 UNSHARED EARTH STATIONS 
1 - 40 MIL.ES 
ORIG.NAL PACE IS 
OF POOR QUALITY 
[MTS (RESIt'ENTIAL.) 0.0 0.0 
MTS (BUSINESS) 0.0 0.4 
1980 1990 2000 
;j; [PRIVATE L. INE 0.1 1tl ~ MOBILE 0.0 0.0 
·PUBLIC RADIO 0.0 0.0 
r COMMERCIAL AND RELIGIOUS 0.0 0.0 OCCA SIONAL 0.0 0.0 
'CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
" r----------------------------------------------------~~;---------;~; 
rDATA TRANSFER 0.0 0.1 BATCH PROCESSING 0.0 Otl t'ATA ENTRY 5.2 11.2 
.REMOTE JOB ENTRY 0.6 1.6 J INQUIRY/RESPONSE 0.3 1.0 TIMESHARING 0.1 0.2 USPS/EMSS 0.0 0.1 r MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 2.2 7.3 FACSIMILL-: 0.2 0.2 
r COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
f 
POINT OF SALE 0.3 0.5 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.1 
------------------------------------------------------------------
f 
[~ 
[1 
Jj 
8.8 22.6 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.7 3.5 
------------------------------------------------------------------
-~ 
t 
- 4 __ . p 
f...'~'~'· 
f 
TABLE 1-19 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .99S UNSH~RED E~RTH ST~TIONS 
ORIGINAL ~::i,J;:;. ;] 
OF POOR QUALlT'I 
41 - 150 MILES 
1980 1990 2000 
MTS (RESIIIENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.1 0.9 
F'RIVATE LINE 0.2 2.7 
MOBILE 0.0 0.0 
.. 
PUBLIC RAIIIO 0.0 0.0 
COMMERCIAL ANII RELIGIOUS 0.0 0.0 
OCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
RECORIIING 0.0 0.0 
------------------------------------------------------------------0.3 3.7 
I IIATA TRANSFER 0.0 0.2 BATCH PROCESSING 0.1 0.3 
i tlATA ENTRY 13.5 29.0 REMOTE JOB ENTRY 1.5 4.1 
i INQUIRY/RESPONSE 0.7 2.6 
I TIMESHARING 0.2 0.5 
I USPS/EMSS 0.1 0.2 MAILBOX 0.1 0.2 , AIIMINISTRATIVE MESSAGES 5.7 19.4 t FACSIMILE 0.4 0.6 
I COMMUNICATING WORII PROCESSORS (,.0 0.2 , TWX/TELEX 0.0 0.0 
• MAILGRAM/TELEGRAM/MONEY OF~IIERS 0.0 0.0 ·t ~I POINT OF SALE 0.7 1.4 VIDEOTEXT/TELETEXT 0.0 0.0 
" . TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.4 
------------------------------------------------------------------
23.1 59.1 
1 NETWORK 0.0 0.0 CATV 0.0 0.0 
1 OCCA SIONAL 0.0 0.0 RECORIIING CHANNEL 0.0 0.0 TELECONFERENCING 4.6 9.5 
------------------------------------------------------------------
9.5 
! ' 
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NETWORK 
CATV 
OCCA SIONAL 
TABLE 1-20 
KA 8AND CPS SATELLITE TRAFFIC 
AVAIL = .995 UNSHARED EARTH STATIONS 
151 - 500 MILES 
0.1 
0.2 
28.8 
3.3 
1.5 
0.4 
0.1 
0.2 
12.4 
0.9 
0.1 
0.0 
0.0 
1.5 
0.0 
0.0 
0.1 
49.6 
0.0 
0.0 
0.0 
RECORDING CHANNEL 0.0 
TELECONFERENCING 9.8 
ORIGINAL PAGE IS 
OF. POOR QUALITY 
0.4 
0.7 
62.1 
8.7 
5.5 
1.1 
0.5 
0.4 
42.1 
1.4 
0.4 
0.0 
0.0 
2.9 
0.0 
0.0 
C.9 
127.1 
0.0 
0.0 
0.0 
0.0 
20.~ 
------------------------------------------------------------------9.8 
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TABLE 1-21 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL • .99S UNSHARED EARTH ST~TIONS 
SOl - 1000 MILES 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (BUSINESS) 0.2 PRIVATE LINE O.~ MOBILE 0.0 PUBLIC RADIO 0.0 COMMERC I AL ANII RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 0.0 RECORDING 0.0 
ORIGINAL P{.Qi;.; ':8 
Of POOR QUALIT'i 
2000 
0.0 
1.8 
~.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.6 6.9 
!tATA TRANSFER 0.1 0.3 BATCH PROCESSING 0.2 0.6 [lATA ENTRY 25.2 54.3 REMOTE JOB ENTRY 2.9 7.7 INQUIRY/RESPONSE 1.3 4.8 TIMESHARING 0.3 0.9 USPS/EMSS 0.1 0.4 MAILBOX 0.1 0.4 ADMINISTRATIVE MESSAGES 11.0 37.2 FACSIMILE 0.8 1.2 COMMUNICATING WORD PROCESSORS 0.1 0.3 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY OF:IIERS 0.0 0.0 POINT OF SALE 1.3 2.5 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.1 0.8 
------------------------------------------------------------------
43.5 111.6 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 8.7 18.1 
------------------------------------------------------------------
8.7 18.1 
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TABLE 1-22 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = • 99~ UNSHAREII E .. r:<TH STATIONS 
1001 - 2100 MILES 
1990 
ORIGINAL PAIl It 
OF POOR QUALIlV 
2000 It 1980 
MTS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.1 1.1 
[PRIVATE LINE 0.3 3.2 
~MOBILE 0.0 0.0 
PU~LIC RADIO 0.0 0.0 
[ COMMERCIAL AND RELIGIOUS 0.0 0.0 ~OCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
r:~::~~~:~~------------------------------------------~:~---------~:~ 
0.4 4.4 
I r tlATA TRANSFER 
, *BATCH PROCESSING 
i IIATA ENTRY 
f rREMOTE JOB ENTRY 
.INQUIRY/RESPONSE 
TIMESHARING 
rUSF'S/EMSS 
I ; MAILBOX 
"ADMINISTRATIVE MESSAGES 
-FACSIMILE 
r COMMUNICATING WORD PROCESSORS 
. . TWX/TELEX .~ MAILGRAM/TELEGRAM/MONEY ORDERS 
1 POINl OF SALE VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
0.0 0.2 
0.1 0.4 
15.8 33.9 
1.8 4.8 
0.8 3.0 
0.2 0.6 
0.1 0.3 
0.1 0.2 
6.9 23.3 
o c· 
.;;J 0.8 
0.1 0.2 
0.0 0.0 
0.0 0.0 
0.8 1.6 
0.0 0.0 
0.0 0.0 
r ':~~~~:-~~~::------------------------------------------------------0.0 0.5 
27.2 69.8 
NETWORK 0.0 0.0 
·CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 5.5 11.4 
------------------------------------------------------------------
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TABLE 1-23 
K~ B~ND CPS S~TELLITE TA~FFIC 
~V~IL • .995 UNSH~AED E~ATH ST~'iIONS 
2100 - HILES 
1980 1990 
MTS (RESIDENTI~L) 0.0 MTS (&cUSINESS) 0.0 F'RIV~TE LINE 0.1 MOBILE 0.0 PUBLIC R"DIO 0.0 COMMERCI"L ANI' RELIGIOUS 0.0 OCC".SION~L 0.0 C"TV MUSIC 0.0 RECORDING 0.0 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
0.0 
0.3 
0.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.1 1.0 
['''T'' TR~NSFER 0.0 0.0 8"TCH PROCESSING 0.0 0.1 [I"T" ENTRY 3.4 7.4 REMOTE JOB ENTRY 0.4 1.0 INQUIRY/RESPONSE 0.2 0.7 TIMESHARING 0.0 0.1 lISPS/EMSS 0.0 0.1 M"ILBOX 0.0 0.0 ADMINISTRATIVE MESSflGES 1.5 5.0 FACSIMILE 0.1 0.2 COMMUNICATING WORD PROCESSORS 0.0 0.0 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGR"M/MONEY Or:DERS O.t') 0.0 POINT OF SflLE 0.2 0.3 ~}IDEOTEXT /TELETEX I 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.1 
------------------------------------------------------------------
S.9 1S.1 
NETWORK O~O 0.0 CATV 0.0 0.0 OCCA SIONAl 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.2 2.5 
------------------------------------------------------------------
· 
i 
• I 
- 1 
· 
1 
-
f 
· 
I 
- • 
~ • 
- i 
Dl t 
- i 
! 
• j 
• 1 , 
- 1 
ri 
i I 
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K~ BAND CPS SATELLITE TRAFFIC 
AVAIL • .995 SHARED/UNSHARED EARTH STATIONS 
1 - 40 MILES 
ORiGINAL PAGE IS 
OF POOR QUAUTY 
1980 1990 2000 I HTS (RESJDF:NTIIIL) 0.0 0.0 
MTS (BUSINESS) 0.2 1.1 
[ PRIVATE LINE 0.5 3.3 
• MOBILE 0.0 0.0 
PU8LIC RADIO 0.0 0.0 
~ COMMERCIAL AND RELIGIOUS 0.0 0.0 
t • g~;~ ~~~~~L g:g g:~ 
r r: ~~:~~~~~~--_______________________________ .. ________ ~:~ _________ ~:~ I F 0.7 4.4 
r DATA TRANSFER I 
i 
! 
I 
f 
I 
I 
i 
i 
! 
t 
-f 
f 
t 
f 
. ~ 
0.0 0.1 
• BATCH PROCESSING 0.0 0.1 DATA ENTRY 5.2 11.2 ~ REMOTE JOB ENTRY 0.6 1.6 I . INQUIRY /RESF'ONSE 0.3 1.0 TIMESHARING 0.1 0.2 r-- USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.1 
· ADMINISTRATIVE MESGAGES 2.2 7.3 FACSIMILE 0.2 0.2 r- COMMUNICATING WORD PROCESSORS 0.0 0.1 
· TWX/TELEX 0.0 0.0 MAILGR~H/TElEGRAM/HONEY ORDERS 0.0 0.0 POINT OF' SALE 0.3 0.5 VIDEOTEXT/r~LETEXT 0.0 0.0 TElEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.1 
------------------------------------------------------------------
I 
[] 
n 
II 
8.8 22.6 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAl 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.7 3.5 
------------------------------------------------------------------
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TABLE 1-2' 
K~ B~ND CPS S~TELlITE TR~FFIC 
AV~IL = .995 SH~RED/UNSH~RED EARTH ST~TIO~S 
41 - 150 HILES 
1980 1990 
MTS (RESIDENTI~L) 0.0 MTS (BUSINESS) 0.5 
F'RIV~TE LINE 1.3 MOBILE 0.0 F'UIILIC R~DIO 0.0 
COMMERCI~L AN[I RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 0.<: RECORrlING 0.0 
ORIGINAL PAGE IS l 
OF POOR QUALITY 
2000 
0.0 
2.8 
8.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
1.9 11.2 
- DATA TRANSFER 0.0 0.2 BATCH PROCESSING 0.1 0.3 [lATA ENTRY 13.5 29.0 REMOTE JOIl ENTRY 1.5 4.1 INQUIRY/RESPONSE 0.7 2.6 TIMESHARING 0.2 0.5 USF'S/EMSS 0.1 0.2 MAILBOX 0.1 0.2 ADr.INISTRATIVE MESSAGES 5.7 19.4 FACSIMILE 0.4 0.6 COMMUNICATING WORD PROCESSORS 0.0 0.2 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY OfWERS 0.' 0.0 POINT OF SALE 0.7 1.4 VI[lEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.4 
------------------------------------------------------------------
23.1 59.1 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 4.6 9.5 
------------------------------------------------------------------
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TABLE 1-26 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
151 - 500 HILES 
ORIGINAL PAGE II 
OF. POOR QUALI'1Y 
1980 1990 2000 
[ MTS (RESIIIENTIAL) 0.0 0.0 
MTS (BUSINESS) 1.2 6.1 
r PRIVATE LINE 2.8 17.7 MOBILE 0.0 0.1 
• PUBLIC RADIO 0.0 0.0 
COMMERCIAL AND RELIGIOUS 0.0 0.0 
r OCCA SIONAL 0.0 0.0 ~ CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
~ ---------------------------------------------------~~~--------;;~; 
r DATA TRANSFER 0.1 0.4 
· BATCH PROCESSING 0.2 0.7 
DATA ENTRY 28.8 62.1 
REMOTE JOB ENTRY 3.3 8.7 r INQUIRY/RESPONSE 1.5 5.5 
· TIMESHARING 0.4 1.1 
USF'S/EMSS 0.1 0.5 r MAILBOX 0.2 0.4 
· ADMINISTRATIVE MESSAGES 12.4 42.1 
FACSIMILE 0.9 1.4 r- COMMUNICATING WORD PROCESSORS 0.1 0.4 
TWX/TELEX 0.0 0.0 
~ MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
r 
POINT OF SALE 1.5 2.9 
VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 c..O 
SECURE VOICE 0.1 0.9 
r ------------------------------------------------------------------49.6 127.1 
I 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
r _______ ~ _________________________________________________________ _ RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 9.8 20.5 
9.8 20.5 
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TABLE 1-27 ORIGINAL PAGE IS 
OF POOR QUALITY 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
501 - 1000 HILES 
1980 1990 2000 HTS (RESIDENTIAL) 
0.0 0.0 MTS <BUSINESS) 1.0 5.4 PRIVATE LINE 
2.5 15.7 MOBIl.E 
0.0 0.1 F'UBLIC RAIIIO 
0.0 0.0 COMMERCIAL ANI' RELIGIOUS 
0.0 0.0 OCCA.SIONAL 
0.0 0.0 CATV MUSIC 
0.0 0.0 RECOFWING 
0.0 0.0 
------------------------------------------------------------------
3.5 21.1 
- IIATA TRANSFER 
0.1 0.3 BATCH PROCESSING 
0.2 0.6 DATA ENTRY 
25.2 54.3 REMOTE JOB ENTRY 
2.9 7.7 INQUIRY/RESPONSE 
1.3 4.8 TIMESHARING 
0.3 0.9 USF'S/EHSS 
001 0.4 MAILBOX 
0.1 0.4 AIIMI NISTRATIVE MESSAGES 
11.0 37.2 F"CSIMILE 
0.8 1.2 COMMUNICATING WORD PROCESSORS 
001 0.3 TWX/TELEX 
0.0 0.0 MAILGRAM/TELEGRAM/HONEY OF,DERS O.f) 0.0 POINT OF SALE 
1.3 2.5 VIDEOTEXT/TELETEXT 
0.0 0.0 TELEMONITORING SERVICE 
0.0 0.0 SECURE VOICE 
001 0.8 
------------------------------------------------------------------
43.5 111.6 NETWORK 
0.0 0.0 CATV 
0.0 0.0 OCCA SIONAL 
0.0 0.0 RECORDING CHANNEL 
0.0 0.0 TELECONFERENCING 
8.7 18.1 
-------------------------------------------------------.. _---------
18.1 
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TABLE 1-28 I 
~ 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
1001 - 2100 HILES 
J:MTS (RESIDENTIAL) 
MTS (BUSINESS) 
t __ ,; r-PRIVATE LINE 
- .MOBILE 
PUBL IC RAI'I 0 
~ f'COMMERCIAL AND RELIGIOUS 
OCCA SIONAL 
CATV MUSIC 
RECORDING 
1980 1990 
0.0 
0.7 
1.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
3.5 
10.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 , f 
------------------------------------------------------------------
r 
! 
~ 
f 
f 
: 
, 
i 
f 
~ 
l 
. 
'1 t 
~f 
,.~, 
-- ~ 
, 
. , 
I 
f 
r 
r 
I 
r 
I 
r 
r 
r~ 
II 
DATA TRANSFER 
BATCH PROCESSING 
IIATA ENTRY 
-REMOTE JOB ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
AIIMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELF.MONITORING SERVICE 
SECURE VOICE 
2.3 
0.1 
0.1 
15.8 
1.8 
0.8 
0.2 
0.1 
0.1 
6.9 
0.5 
0.1 
0.0 
0.0 
0.8 
0.0 
0.0 
0.0 
13.5 
0.2 
0.4 
33.9 
4.8 
3.0 
0.6 
0.3 
0.2 
23.3 
0.8 
0.2 
0.0 
0.0 
1.6 
0.0 
0.0 
0.5 
------------------------------------------------------------------
27.2 69.8 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 5.5 11.4 
------------------------------------------------------------------
1-4.5 
" " .. 4 t 
TABLE 1-29 ORrGl~l\f ep:6-<.'7:' r."~' ,...~ ... r" . ;J~ • .'o\.~ 
OF POOR QUALrr( 
KA BAND CPS SATELLITE TRAFFIC 
AV~IL = .995 SHARED/UNSHARED EARTH STATIONS 
2100 - HILES 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.1 0.8 PRIVATE LINE 0.4 2.2 MOBILE 0.0 0.0 PUBLIC RADIO 0.0 0.0 COMMERCIAL AND RELIGIOUS 0.0 0.0 OCCA SIONAL 0.0 0.0 CATV MUSIC 0.0 0.0 RECORIIING 0.0 0.0 
------------------------------------------------------------------
0.5 3.0 
_ llATA TRANSFER 0.0 0.0 CD t BATCH PROCESSING 0.0 0.1 DATA ENTRY 3.4 7.4 REMOTE JOB ENTRY 0.4 1.0 INQUIRY/RESPONSE 0.2 0.7 TIMESHARING 0.0 0.1 USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.0 AIIMINISTRATIVE MESSAGES 1.5 5.0 FACSIMILE 0.1 0.2 COMMUNICATING WORD PROCESSORS 0.0 0.0 TWX/TELE'( 0.0 0.0 MAILGRAM/TELEGRAM/MONEY O~DERS O.l) 0.0 POINT OF SALE 0.2 0.3 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.1 
------------------------------------------------------------------
5.9 15.1 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.2 2.5 
------------------------------------------------------------------
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TABLE 1-30 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UNSHARED EARTH STATIONS 
BUSINESS 
ORIGINAL PAGE IS 
OF POOR QUALITY 
1980 1990 2000 
[ MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.4 3.S r F'RIVATE LINE 1.2 13.3 MOBILE 0.0 0.1 
" PUBLIC RADIO 0.0 0.0 COMMERCIAL AND RELIGIOUS 0.0 0.0 r OCCA' SIONAl 0.0 0.0 CATV MUSIC 0.0 0.0 RECORDING 0.0 0.0 r ------------------------------------------------------------------~ 1.6 17.0 
r 
r 
r 
[ 
I 
DATA TRANSFER 
BATCH PROCESSING 
llATA ENTRY 
REMOTE JOB ENTRY, 
INQUIRY /RESF'ONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
ADMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORllERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SECURE VOICE 
0.1 0.5 
0.4 1.2 
46.0 99.0 
5.8 15.5 
3.5 12.7 
0.5 1.5 
0.3 1.1 
0.4 1.0 
17.6 59.7 
1.9 3.0 
0.2 1.0 
0.0 0.1 
0.0 0.0 
4.5 B.7 
0.0 0.0 
0.0 0.0 
0.1 0.7 
1- --------------------------------------------------;~:;-------;~;:; 
r
'. NETWORt, 0 • 0 0 .0 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
-, RECORDING CHANNEL 0.0 0.0 ! TELECONFERENCING 20.9 43.7 
f 
I 
r 
r--
L_ 
------------------------------------------------------------------
20.9 
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TABLE 1-31 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UN SHARED EARTH STATIONS 
INSTITUTION 
MTS (RESIDENTIAL) 
MTS (BUSINESS) 
F'RIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCA SIONAL 
CATV MUSIC 
RECORDING 
1980 1990 
0.0 
0.1 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
ORlGi~'lAL ,",{~ii :;-." 
OF POOR QUALIlY 
2000 
0.0 
1.1 
2.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.0 0.0 
0.3 3.1 
- DATA TRANSFER 0.1 0.3 BATCH PROCESSING 0.3 0.7 DATA ENTRY 15.3 33.0 REMOTE JOB ENTRY 3.5 9.3 INCWIRY /RESPONSE 0.5 2.0 TIMESHARING 0.3 0.7 USPS/EMSS 
0.1 0.5 MAILBOX 0.1 0.1 ADMINISTRATIVE MESSAGES 8.8 29.8 FACSIMILE 0.3 0.5 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 
0.0 0.0 MAILGRAM/TELEGRAM/MONEY OhDERS 0.0 0.0 POINT OF SALE 0.3 0.5 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SEClIRE VOICE 0.0 0.0 
------------------------------------------------------------------
29.5 77.6 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCf'. SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 3.5 7.3 
----_._------------------------------------------------------------
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TABLE 1-32 
ORIGINAL FA~;t: IS I 
I 
KA BANII CPS SATELLITE TRAFFIC OF POOR QUALITY 
AVAIL = .999 UNSHARED E~RTH STATIONS 
GOVERNMENT 
1980 1990 2000 
[MTS (RESIrIENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.3 ~.s 
PRIVATE LINE 0.5 ~.1 
f:MOBILE 0.0 0.0 
·PUBLIC RADIO 0.0 0.0 
COMMERCIAL AND RELIGIOUS 0.0 0.0 
r-OCCA SIONAL 0.0 0.0 ~CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
~---------------------------------------------------~~;---------;~~ 
r DATA TRANSFER 0.1 0.5 
BATCH PROCESSING 0.2 0.5 
"ItATA ENTRY 35.8 77.0 
REMOTE JOB ENTRY 2.3 6.2 
r~INQUIRY/RESPONSE 1.1 3.9 
I TIMESHARING 0.5 1.5 
USPS/EMSS 0.0 0.2 
r-MAILBOX 0.1 0.3 
.ADMINISTRATIVE MESSAGES 17.6 59.7 
FACSIMILE 0.9 1.5 
r-COMMUNICATING WORD PROCESSORS 0.1 0.3 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
POINT OF SALE 0.5 1.0 
r VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.2 2.6 
------------------------------------------------------------------
[
-NETWORK 
CATV 
OCCA SIONAL 
RECORDING CHANNEL 
59.5 
0.0 
0.0 
0.0 
0.0 
10.5 
155.2 
0.0 
0.0 
0.0 
0.0 
21.8 
1 
TELECONFERENCING 
------------------------------------------------------------------
r~ 
r~ 
[ 
Ii 
,.., 
U 
21.8 
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TABLE 1-33 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UNSHARED EARTH STATIONS 
F'RIVATE 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (BUSINESS) 0.0 PRIVATE LINE 0.0 MOBILE 0.0 PUBLIC RADIO 0.0-COMMERC I t'l AND RELIGIOUS 0.0 OCCA SIONAL 0.0 CAn} MUSIC 0.0 RECORIIING 
ORIGINAL PAQ£ IS 
OF POOR QUALITY 
2000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 
------------------------------------------------------------------
0.0 0.0 
DATA TRANSFER 0.0 0,,0 BATCH PROCESSING 0.0 0.0 DATA ENTRY 5.1 11.0 REMOTE JOB ENTRY 0.0 0.0 INQUIRY/RESPONSE 0.3 1.0 TIMESHARING 0.0 0.0 USPS/EMSS 0.0 0.0 MAILBOX 0.0 0.0 ADMINISTRATIVE MESSAGES 0.0 0.0 FACSIMILE 0.0 0.0 COMMUNICATING WORD PROCESSORS 0.0 0.0 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDE'RS 0.0 0.0 POINT OF SALE 0.0 0.0 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 c.o SECURE VOICE 0.0 0.0 
--------_._--------------------------------------------------------
5.4 12.0 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 0.0 0.0 
-------------------------------------------------------------------
0.0 0.0 
R. t 
I 
I 
-..yo 
TABLE 1-34 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 SHARED/UNSHARED EARTH STATIONS 
BUSINESS 
1980 1990 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
i,' r MTS (RESIIIENTIAL) 0.0 0.0 
, MTS (BUSINESS) 2.1 10.9 
,
-PRIVATE LINE 6.5 41.0 
. MOBILE 0.0 0.3 
~ 'PUBLIC RADIO 0.0 0.0 
I _COMMERCIAL AND RELIGIOUS 0.0 0.0 
IOCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
1:---------------------------------------------------;:~--------;;~~ 
I I-ItATA TRANSFER 0.1 O. 5 
f ~BATCH PROCESSING 0.4 1.2 I ItATAOTEENTRY 46.0 99.~ ~ _REM JOB ENTRY 5.8 15.~ 
I r INQUIRY/RESPONSE 3.5 12.7 ~ -TIMESHARING 0.5 1.5 t USPS/EMSS 0.3 1.1 
, (-MAILBOX 0.4 1.0 
J ~ADMINISTRATIVE MESSAGES 17.6 59.7 
,1 FACSIMILE 1.9 3.0 
t [. COMMUNICATING WORD F'ROCESSORS o. 2 1.0 
,t ¥ TWX/TELEX 0.0 0.1 
,F MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 F! .. r-F'OINT OF SALE 4.5 8.7 ~~ VIDEOTEXT/TELETEXT 0.0 0.0 
~TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.1 C.7 
~--------------.------------------------------------~~~~-------;~;~; 
Ic~ t f' NETWORK 0 • 0 0 • 0 
. I .CATV 0.0 0.0 
L.~ ~l OCCA SIONAL 0.0 0.0 
! I r~~~~~~~~;~~~~~~~~---------------------------------:~~~--------~~~~ 
20.9 43.7 
It~ 1-'1 
.. -.~.-
.-
P 44¥ ,4. ,p ~. - -
~ 
, .-! 
;. 
. ' 
, -
KjI\ B~N[I CFtS SjI\TELLITE TRjI\FFIC ORIGJNAL PAGE •• 
jl\V~IL • • 999 SH~REII/UNSHARED EARTH STATIONS OF POOR QUALITY 
INSTITUTION 
MTS (RESIDENTI~L) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
'CCA SIONAL 
CATV MUSIC 
RECORIIING 
1980 1990 
0.0 
0.6 
l..0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2000 
0.0 
3.3 
6.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------1.6 9.6 
DATA TR~NSFER 0.1 0.3 
BATCH PROCESSING 0.3 0.7 
DATA ENTRY 15.3 33.0 
REMOTE JOEl ENTRY 3.5 9.3 
INQUIRY/RESPONSE 0.5 2.0 
TIMESHARING 0.3 0.7 
USPS/EMSS 0.1 0.5 
MAILBOX 0.1 0.1 
A[IMINISTRATIVE MESSAGES 8.8 29.8 
FACSIMILE 0.3 0.5 
COMMUNICATING WORD PROCESSORS 0.0 0.1 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRjI\M/MONEY ORDERS 0.0 0.0 
POINT OF SALE 0.3 0.5 
VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.0 
------------------------------------------------------ .. _----------
29.5 77,6 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
O':'CA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 3.5 7.3 
------------------------------------------------------------------3.5 7.3 
• 
1-.52 
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TABLE 1-36 
K~ BAND CPS SATELLITF TR~FFIC 
~V~IL •• 999 SHARED/UNSH~RED EARTH ST~TIONS 
GOVERNMENT 
ORIGINAL PAQI .' 
Of POOR OUALITY 
I 1980 1990 2000 
'MTS (RESIDENTI~L) 0.0 0.0 
[ 
MTS (BUSINESS) 1.~ 7.6 
PRIV~TE LINE 2.5 15.8 
• MOBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
[ 
COMMERCI~L ANII RELIGIOUS 0.0 0.0 
• OCCA SIONAL 0.0 0.0 
- CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 t: ------------------------------------------------------------------~ 3.9 23.4 
[ . [lATA TRANSFER ~ BATCH PROCESSING 
[lATA ENTRY 
I: ~~~~i~Y;~:s~~~~~ 
TIMESHARING 
[ 
USPS/EMSS 
MAILBOX 
~ ~DMINISTRATIVE MESSAGES 
FACSIMILE [tIl-. COMMUNICATING WORII PROCESSORS TWX/TELEX 
MAILG~AM/TELEGRAM/MONEY ORDERS 
r POINT OF SALE I. VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
0.1 0.5 
0.2 0.5 
35.8 77.0 
2.3 6.2 
1.1 3.9 
0.5 t .5 
0.0 0.2 
0.1 0.3 
17.6 59.7 
0.9 1.5 
0.1 0.3 
0.0 0.0 
0.0 0.0 
0.5 1.0 
0.0 0.0 
0.0 0.0 
I~ :~:~~~-~~:~:------------------------------------------------------0.2 2.6 59.5 155.2 
[ 
r~ 
r. 
[ 
[1 
[I 
U 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 10.5 21.8 
------------------------------------------------------------------21.8 
1-" 
t 
i 
, 
I 
I 
......... 
TABLE 1-37 ORIQlNAl PAQI • 
OF POOR QUALITY K~ B~ND CPS S~TELLITE TR~FFIC ~VAIL • .999 SHARED/UNSHARED EARTH ST~TIONS 
F'FUVATE 
~TS (RESIDENTI~L) 
MTS (BUSINESS) 
PRIV~TE LINE 
MOBILE 
PUBL IC R~IIIIO 
COMMERCI~L ~ND RELIGIOUS 
OCCA. SION',L 
CATV MUSIC 
RECORIIING 
1980 1990 2000 
------------------------------------------------------------------
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 
IIATA TRANSFER 
0.0 0.0 B~TCH PROCESSING 
0.0 0.0 rlATA ENTRY 
Rr:MOTE JOB ENTRY 5.1 11.0 
INQUIRY/RESPONSE 0.0 0.0 
TIMESHARING 0.3 1.0 
USPS/EMSS 0.0 0.0 
MAILBOX 0.0 0.0 
0.0 0.0 AIIMINISTRATIVE MESSAGES 0.0 0.0 F, CSIMILE 
0.0 0.0 COMMUNICATING WORD PROCESSORS 
0.0 0.0 TWX/TELEX 
0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF' SALE 
0.0 0.0 VIDEOTEXT 'TELETEXT 
0.0 0.0 TELEMONI~ORING SERVICE 
0.0 0.0 SECURE vorCE 
0.0 0.0 
------------------------------------------------------------------
5.4 12.0 
NETWORK 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
T~~ECONF'ERENCING 0.0 0.0 
0.0 0.0 
--------------------------------------_.,--------------------------
0.0 0.0 
, 
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TABLE 1-38 I 
I 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .99S UNSH~~ED E~RTH ST~TIONS 
BUSINESS 
[ MTS (RESII'ENTI~L) 
MTS (BUSINESS) 
t [PRIV~TE LINE 
~ MOBILE 
PU8LIC R~DIO 
r' COMMERCIAL ~ND RELIGIOUS , OCC~. SIONAL 
. C~TV MUSIC 
RECORDING 
1980 1990 
0.0 
0.3 
1.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
44-
-UQZ- --
ORIGINAL PAGE II 
OF POOR OUALITY 
2000 
0.0 
3.2 
12.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
----_ .• _-----------------------------------------------------------
r -'II~TA TRANSFER B~TCH PROCESSING 
. D~TA ENTRY 
r
- REMOTE JOB ENTRY 
_ INQUIRY/RESPONSE 
TIMESHARING I .. ~o r-, USPS/EMSS 
~ I M~ILBOX J ADMINISTR~TIVE MESSAGES 
f F~CSIMILE 
I r' COMMUNICATING WOR".! PROCESSORS 
fl. TWX/TELE;( 
i f-~ 
. " 
p 
M~ILGRA"/TELEGRAY,iMONEY ORDERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEHONITORING SERVICE , SECURE VOICE 
1.~ 
0.1 
0.4 
~1.4 
5.2 
3.1 
0.5 
0.2 
0.3 
15.9 
1.7 
0.2 
0.0 
0.0 
4.t> 
0.0 
0.0 
0.0 
15.4 
O.S 
1.1 
89.1 
13.9 
11.4 
1.3 
0.9 
0.9 
53.7 
2.7 
0.9 
0.0 
0.0 
7.8 
0.0 
0.0 
0.6 
r -------------------------------------------------------------------
I NETWORK . CATV 
OCCA 'SIONAL 
r
" - RECORDING CHANNEL 
TELECONFERENCING 
73.2 
0.0 
0.0 
0.0 
0.0 
18.8 
184.9 
0.0 
0.0 
0.0 
0.0 
39.3 
---------------------------------------------~--------------------
r: 
r~ 
[ 
[ 
[ 1-" 
18.8 39.3 
r , 
t 
I 
! 
~ 
~ 
* 
t j 
I 
<' 
~ 
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TABLE 1-39 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 UNSHARED EARTH STATIONS 
INSTITUTIO'l 
1980 1990 
MTS (RESIIIENTIAL) 0.0 
MTS (BUSINESS) 0.1 
PRIVATE LINE 0.2 
MOBILE 0.0 
PUBLIC RArIIO 0.0 
COMMERCIAL ANti RELIGIOUS 0.0 
OCCA. SIONAL 0.0 
CATV MUSIC 0.0 
RECORDiNG 0.0 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
1.0 
1.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
£4 
. ; 
I 
. . 
... . 
1 
------------------------------------------------------------------ ~ . 0.3 2.8 
_ DATA TRANSFER 0.1 0.2 
BATCH PROCESSING 0.2 0.7 
DATA ENTRY 13.8 29.7 
kEMOTE JOB ENTRY 3.1 8.4 
INQUIRY/RESPONSE 0.5 1.8 
TIMESHARING 0.2 0.7 
USF'S/EMSS 0.1 0.5 
MAILBOX 0.0 0.1 
ADMINISTRATIVE MESSAGES 7.9 26.6 
FACSIMILE 0.3 0.4 
COMMUNICATING WORD PROCESSORS 0.0 0.1 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
POINT OF SALE 0.2 0.5 
VID~OTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 C.O 
------------------------------------------------------------------
26.6 69.8 
NETWOR~~ 0.0 0.0 
CATV 0.0 0.0 
OCCA.SIONAL 0.0 0.0 
R~CORDING CHANNEL 0.0 0.0 
TELECONFERENCING 3.1 6.6 
-------------------------------------------------------------------
3.1 
!·56 
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TABLE 1.40 I 
I 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 UNSHARED EARTH STATIONS 
GOVERNMENT 
I: MTS (RESIDENTIAL) 
MTS (BUSINESS) 
r F'RIVATE LINE MOBILE 
I ~ PUBLIC RADIO 
• r-. COMMERCIAL AND RELIGIOUS 
" , OCCA: S IONAl 
1980 1990 
0.0 
0.2 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
---a 
ORIGINAL PAGE 58 
OF POOR QUALITY 
2000 
0.0 
2.2 
4.6 
0.0 
0.0 
0.0 
0.0 
0.0 
, CATV MUSIC 
RECORIIING 
r~ ------------------------------------------------------------------0.0 0.0 
f ' nATA TRANSFER , BATCH PROCESSING 
ItATA ENTRY 
- REMOTE JOB ENTRY 
r INQUIRY/RESPONSE 
TIMESHARING 
_ USPS/EMSS r MAILBOX I ' ADMINISTRATIVE MESSAGES 
" FACSIMILE ", 
J r-- COMMUNICATING WORD PROCESSORS t ,TWX/TElE~ 
t MAILGRAM/TELEGRAM/MONEY ORnERS J 1'- F'OINT OF SALE 
I VIDEOTEXT/TELETEXT 
. ~ TElEMONITORING SERVICE 
, SECURE VOICE 
0.7 
0.1 
0.2 
32.2 
2.1 
1.0 
0.5 
(J ' I) 
:'.1 
15.9 
0.8 
0.1 
0.0 
0.0 
0.5 
0.0 
0.0 
6.9 
0.5 
0.4 
69.3 
5.6 
3.5 
1.3 
0.2 
0.3 
53.7 
1.3 
0.3 
0.0 
0.0 
0.9 
0.0 
0.0 
r-
-------------------------------------------------------------------
0.2 2.3 
r NETWORK 
I CATv i OCCA~SIONAl 
I r-' RECu':WING CHANNEL 
I TElECJNFERENCING 
53.6 
0.0 
0.0 
0.0 
0.0 
139.7 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
9.4 19.7 
r 
l 
C 
[] 
IT 
•• 
19.7 
1·'7 
• 
TABLE 1-41 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 UNSHARED EART~ STATIONS 
PRIVATE 
ORIGINAL PAGE fS 
OF POOR QUALllY 
MTS (RESIDEN1"IAL) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOllS 
OCCA.SIONhL 
CATV MUSIC 
RECORnING 
1980 1990 2000 
----------------------_._------------------------------------------
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 
DATA TRANSFER 0.0 0.0 BATCH PROCESSING 0.0 0.0 DATA ENTRY 4.6 9.9 REMOTE ,JOB ENTRY 0.0 0.0 INQUIRY/RESPONSE 0.2 0.9 TIMESHARING 0.0 0.0 USPS/EMSS 0.0 0.0 MAILBOX 0.0 0.0 ADMINISTRATIVE MESSAGES 0.0 0.0 FACSIMILE 0.0 0.0 COMMUNICATING WORn PROCESSORS 0.0 0.0 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF SALE 0.0 0.0 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.0 
---"---------------------------------------------------------------
4.8 10.8 
NETWORK 0.0 0.0 CATV 0.0 0.0 Or::CA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 
'J.O 0.0 
------------------------------------------------------------------. 
0.0 0.0 
& 
• j 
• i 
~l t 
iJ 
I TABLE 1-42 
KA BAND CPS SATELLITE TRAFFIC 
ORIGINAL PAGE IS 
OF POOR QUALITY 
I AVAIL = .995 SHARED/UNSHARED EARTH STATIONS BUSINESS 
J 1980 1990 2000 
'MTS (RESIDENTIAL) 0.0 0.0 
[
MTS (BUSINESS) 1.9 9.8 
PRIVATE LINE 5.9 37.1 
-MOBILE 0.0 0.2 
PUBLIC RADIO 0.0 0.0 ~ r COMMERCIAL AND RELIGIOUS -:>.0 0.0 
·OCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
r-RECORDING O. 0 0.0 F ------------------------------------------------------------------
7.8 47.2 
r IIATA TRANSFER 0.1 0.5 
~ BATCH PROCESSING 0.4 1.1 
DATA ENTRY 41.4 89.1 
r-REMOTE JOB ENTRY 5.2 13.9 • INCWIRY /RESPONSE 3.1 11.4 
TIMESHARING 0.5 1.3 
f - USPS/EMSS O. 2 0.9 ~ MAILBOX 0.3 0.9 
ADMINISTRATIVE MESSAGES 15.9 53.7 
COMMUNICATING WORD PROCESSORS 0.2 0.9 r FACSIMILE 1.7 2.7 ~ • TWX/TELEi{ 0.0 0.0 
• _ MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
r 
POINT OF SALE 4.0 7.8 
· VIDEOTEXT/TELETEXT 0.0 0.0 
TEL~MONITORING SERVICE 0.0 0.0 
r- SECURE VOICE 0.0 0.6 ~ ------------------------------------------------------------------
r" NETWORK 
· CATV 
OCCA 3IONAL 
I,'· RECORII I NG CHANNEL " TELECONFERENCING 
r· 
73.2 184.9 
0.0 
0.0 
0.0 
0.0 
18.8 
18.8 
0.0 
0.0 
0.0 
0.0 
39.3 
39.3 
or t J 
". ; 
I 
r" 
I[ 1-.59 
. -
~$ -4. 
.,..-_r ~~ ___ ...,'" ~ __ • " 
TABLE 1-43 
KA 8AND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
INSTITUTION 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (BUSINESS) 0.6 PRIVATE LINE 0.9 MOBILE 0.0 PUBLIC RAttIO 0.0 COMMERCIAL ANti RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 0.0 RECORDING 0.0 
ORIGINAL PAGE IS 
OF POOR QUALllY 
2000 
0.0 
3.0 
5.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
---------. --------------------------------------------------------
1.5 8.7 
tlATA TRANSFER 0.1 0.2 BATCH PROCESSING 0.2 0.7 [tATA ENTRY 13.8 29.7 REMOTE JOB ENTRY 3.1 8.4 INGUIRY/RESPONSE 0.5 1.8 TIMESHARING 0.2 0.7 USPS/EMSS 0.1 0.5 MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 7.9 26.8 FACSIMILE 0.3 0;4 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF SALE 0.2 0.5 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE I"IOICE 0.0 0.0 
------------------------------------------------------------------
26.6 69.8 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 3.1 6.6 
----------------------_._------------------------------------------
3.1 
1-60 
~ 
. , 
ft, t 
• 
I 
I 
I 
KA 8AND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
GOVERNMENT 
1980 1990 
ORIGINAL PAOE' '. 
OF POOR QUALITY 
2000 
MTS (RESIDENTIAL) 0.0 0.0 
[
MTS (8USINESS) 1.3 6.9 
PRIVATE LINE 2.3 14.3 
MOBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
[ COMMERCIAL AND RELIGIOUS 0.0 0.0 ~OCCA 5IONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
r RECORDING 0.0 0.0 r------------------------------------------------------------------3.6 21.2 
~ [DATA TRANSFER 
~ BATCH PROCESSING 
0.1 0.5 
0.2 0.4 [lATA ENTRY 32.2 69.3 r- REMOTE J08 ENTRY 
t.' .'. • INQUIRY/RESPONSE 
~ TIMESHARING 
2.1 5.6 
1.0 3.5 
0.5 1.3 
t r-- USPS/EMSS 
~ MAILBOX 
'ADMINISTRATIVE MESSAGES t- FACSIMILE 
r r COMMUNICATING WORD PROCESSORS 
~ . TWX/TELE;( 
, MAILGRAM/TELEGRAM/MONEY ORIIERS 
0.0 0.2 
0.1 0.3 
15.9 53.7 
0.8 1;3 
0.1 0.3 
0.0 0.0 
0.0 0.0 T J POINT OF SALE 
. VIDEOTEXT/TELETEXT 
0.5 0.9 
0.0 0.0 ! TELEMONITORING SERVICE 0.0 0.0 
r- SECURE VOICE 0.2 2.3 
I ------------------------------------------------------------------
I 
f 
r 
• 
r 
I 
NETWORK 
CATV 
OCCA SIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
53.6 139.7 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
9.4 19.7 
19.7 
1-61 
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TABLE 1-4' 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
PRIVATE 
1980 1990 
MTS (RESIDENTIAL) 0.0 
MTS (BUSINESS) 0.0 
PRIVATE LINE 0.0 
MOBILE 0.0 
PUBLIC RADIO 0.0 
COMMERCI AL. ANI' RELIGIOUS 0.0 
OCCA"SIONAL 0.0 
CATV MUSIC 0.0 
RECORDING 0.0 
0.0 
DATA TRANSFER 0.0 
BATCH PROCESSING 0.0 
DATA ENTRY 4.6 
REMOTE JOB ENTRY 0.0 
INQUIRY/RESPONSE 0.2 
TIMESHARING 0.0 
USPS/EMSS 0.0 
MAILBOX 0.0 
ADMINISTRATIVE MESSAGES 0.0 
FACSIMILE 0.0 
COMMUNICATING WORD PROCESSORS 0.0 
TWX/TELEX 0.0 
MAILGRAM/TELEGRAM/MONEY ORIIERS 0.0 
POINT OF SALE 0.0 
VIDEOTEXT/TELETEXT 0.0 
TELEMONITORING SERVICE 0.0 
SECURE VOICE 0.0 
4.8 
NETWORK 0.0 
CATV 0.0 
OCCA,SIONAL 0.0 
RECORDING CHANNEL 0.0 
TELECONFERENCING 0.0 
0.0 
1-62 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
9.9 
0.0 
0.9 
0.0 
0.0 
0.0 
O!O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
10.8 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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TASLE 1-46 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UNSHARED EARTH STATIONS 
REGION 1 
ORIGINAL PAGE (S 
OF POOR QUAlllY 
1980 1990 2000 
I MTS (RESIIIENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.1 0.7 
[
PRIVATE LINE 0.2 1.9 
.. MOB I LE 0 • 0 0 • 0 
PUBLIC RADIO 0.0 0.0 
1_ COMMERCIAL AND RELIGIOUS 0.0 0.0 OCCA SIONAL 0.0 0.0 ~.' CATV MUSIC 0.0 0.0 
RECORDI~G 0.0 0.0 
I~ ---------------------------------------------------~:;---------;:~ 
r DATA TRANSFER o. 0 0.1 · BATCH PROCESS I NG 0.1 o. 2 DATA ENTRY 10.0 21.5 
r REMOTE JOB ENTRY 1.1 3.0 INQUIRY/RESPONSE 0.5 1.9 
· T I MESHAR I NG 0 • 1 0 • 4 
r 
USPS/EMSS 0.0 0.2 
MAILBOX 0.0 0.1 
· AIIMINISTRATIVE MESSAGES 4.1 13.9 
FACSIMILE 0.3 0;5 
r COMMUN I CAT I NG WORII PROCESSORS 0 • 0 0.1 · TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
r POINT OF SALE 0.5 1.0 · VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 
,: r- :::~~:-~~:::---------------------------------------~:~---------~:~ ~ f 16.9 43.2 
, . 
~t. r~ ~~~~ORK 
r ' 
.. ·H'~' OCCA SIONAL 
. 1 TELECONFERENCING 
0.0 
0.0 
0.0 
0.0 
3.3 
0.0 
0.0 
0.0 
0.0 
7.0 ~, r-' RECORDING CHANNEL 
f i ---------------------------------------------------_ .. -------------7.0 
1-63 
TABLE 1-47 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UNSHARED EARTH STATIONS 
REGION :2 
1980 1990 
MTS (RESIDENTIAL) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
PUBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCA SIONAL 
CATV MUSIC 
RECORDING 
0.0 
0.2 
0.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
0.0 
1.5 
4.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------._-----------0.5 5.8 
DATA TRANSFER 0.1 0.3 
BATCH PROCESSING 0.2 0.5 
DATA ENTRY 21.9 47.3 
REMOTE ,..lOB ENTRY 2.5 6.7 
INQUIRY/RESPONSE 1.1 4.2 
TIMESHARING 0.3 0.8 
USF'S/EMSS 0.1 0.4 
MAILBOX 0.1 0.3 
AIIMINISTRATIVE MESSAGES 9.0 30.5 
FACSIMILE 0.6 1~0 
COMMUNICATING WORD PROCESSORS 0.1 0.3 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORIIERS 0.0 0.0 
POINT OF SALE 1.1 2.2 
VIIIEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE IJOICE 0.0 0.5 
--------_._-----------------------------------------------~--------
37.3 95.0 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 6.9 14.5 
------------------------------------------------------------------
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TABLE 1-48 
K~ B~ND CPS SATELLITE TRAFFIC 
~VAIL = .999 UNSHARED EARTH STATIONS 
REGION 3 
1980 1990 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
MTS (RESIDENTIAL) 0.0 0.0 
~. TS (BUSINESS) Of? 1.5 
I~RIVATE LINE 0.4 4.2 
~OBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
, r;:OMMERCIAL AND RELIGIOUS 0.0 0.0 
I~CCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
~:~~~~~~~------------------------------------------~:~---------~:~ 
0.5 5.7 
r~IATA TRANSFER 0.1 0.3 
~ATCH PROCESSING 0.2 0.5 
DATA ENTRY 21.0 45.2 
n--
I ~EMOTE JOB ENTRY 2.4 6.4 ~NQUIRY/RESPONSE 1.1 4.0 
TIMESHARING 0.3 0.8 
! r-JSPS/EMSS O. 1 0.4 
~AILBOX 0.1 0.3 
ADMINISTRATIVE MESSAGES 9.2 31,2 ~ r-:ACSIMILE 0.7 1.0 I ~OMMUNICATING WORD PROCESSORS 0.1 0.3 f ,WX/TELEX 0.0 0.0 
• MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 ·'~i fF'OINT OF SALE 1.1 2.2 
NIDEOTEXT/TELET£XT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
rSECURE VOICE 0.1 0.7 
i .------------------------------------------------------------------t 36.4 93.2 
~ 
r'NETWORK 
'CATV 
OCCA SIONAL 
r--RECORtlING CHANNEL TELECONFERENCING 
0.0 
0.0 
0.0 
0.0 
7.4 
0.0 
O.~ 
0.0 
0.0 
15.4 
-------.~----------------------------------------------------------
r: 
r: 
[~ 
[ 
It 
-
15.4 
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TABLE 1-'*9 
KA SI'IND CP~ S~TELLITE TR~FFIC 
~VAIL • .999 UNSHARED EI'IRTH ST~TIONS 
ORIGINAL PAGE IS 
OF POOR QUALIlY 
REGION 4 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.1 0.5 PRIVI'ITE LINE 0.1 1.4 MOBILE 0.0 0.0 PUBLIC RADIO 0.0 0.0 COMMERCIAL AND RELIGIOUS 0.0 0.0 OCCA .. SIONAL 0.0 0.0 CATV MUSIC 0.0 0.0 RECORDING 0.0 0.0 
------------------------------------------------------------------
0.2 1.9 
DATA TRANSFER 0.0 0.1 BATCH PROCESSING 0.1 0.2 DATA ENTRY 7.0 15.1 REMOTE JOB ENTRY 0.8 2.1 INQUIRY/RESPONSE 0.4 1.3 TIMESHARING 0.1 0.3 USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 3.1 10 .. 6 FACSIMILE 0.2 0.4 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORIIERS 0.0 0.0 POINT OF SALE 0.4 0.7 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 C.2 
-------------------------------------------------------------------
12.2 31.3 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA .. SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 2.4 5.0 
------------------------------------------------------------------
5.0 
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TABLE I-~ 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL • .999 UNSHARED EARTH STATIONS 
REGION ~ 
£''''TS (RESIIIENTIAL) 
1980 1990 
0.0 
MTS (BUSINESS) 
r-=-RIVATE LINE ."IOBIlE 
PUBLIC RADIO 
~ r -COMMERCIAL AND RELIGIOUS 
I OCCASIONAL 
CATV MUSIC 
0.1 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
ORIGINAL Pf,C~ rs 
OF POOR QUALITY 
2000 
0.0 
1.2 
3.3 
0.0 
0.0 
0.0 
0.0 
0.0 
l~::~~~:~~---------------------------------------------------------0.0 0.0 0.4 4.~ 
I IIATA TRANSFER I BATCH PROCESSING 
tlATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
ADMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
~ POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SECURE VOICE 
0.1 
0.1 
16.1 
1.8 
0.8 
0.2 
0.1 
0.1 
7.0 
O.~ 
0.1 
0.0 
0.0 
0.8 
0.0 
0.0 
0.1 
0.2 
0.4 
34.7 
4.9 
3.1 
0.6 
0.3 
0.2 
23.7 
0~8 
0.2 
0.0 
0.0 
1.5 
0.0 
0.0 
0.6 
------------------------------------------------------------------
I 
f I 
I i [ 
NETWORK 
CATV 
OCCA SIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
- -- - --
27.7 71.3 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
5.7 12.0 
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K~ B~ND CPs S~TELLITE TR~FFIC 
~V~IL • .999 UNSH~RED E~RTH ST~TIONS 
REGION 6 
MTS (RESIDENTI~L) 
MTS (BUSINESS) 
F'RIV~TE LINE 
MOBILE 
F'UBLIC RAtfIO 
COMMERCI~L ~ND RELIGIOUS 
OCC" SION"L 
C('1TV MUSIC 
RECORDING 
1980 1990 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
0.4 
1.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.2 1.6 
. I.ATA TRANSFER 0.0 0.1 BATCH PROCESSING 0.1 0.1 [lAT~ ENTRY 6.2 13.3 REMOTF. JOB ENTRY 0.7 1.9 INQUIRY/RESPONSE 0.3 1.2 TIHESH~RING 0.1 0.2 USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.1 ADMINISTR~'IVE MESSAGES 2.6 8 .. 9 FACSIMILE 0.2 0.3 COMMUNIC~TING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF SALE 0.3 0.6 VI[I~OTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.2 
-------------------------------------------------------------------
10.6 27.1 
NETWORK 0.0 0.0 C~TlJ 0.0 0.0 OCC~ SION~L 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 2.1 4.4 
----------------------_._------------------------------------------
2.1 
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KA ~AND CPS SATELLITE TRAFFIC 
AVAIL • .999 UNSHARED EARTH STATIONS 
REGION 7 
ORIGINAL PAGE r! 
OF POOR QUAUTY 
It 1980 1990 2000 
-MTS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.1 0.6 
[ PRIVATE LINE 0.2 1.8 
MOBILE 0.0 0.0 
PUBLIC RADIO O.? 0.0 
[ " COMMERCIAL ANII RELIGIOUS 0.0 0.0 
.OCCA SIONAL 0.0 0.0 
.' 
CATV MUSIC 0.0 0.0 
,. [ ~::~~~:~~------------------------------------------~:;--------+; 
i? 
It i_,-,-~,' [IIATA TRANSFEF: 0.0 0.1 
~ ·~ATCH PROCESSING 0.1 0.2 
! IIATA ENTRY 8.7 18.7 
t " [REMOTE JO~ ENTRY 1.0 2.6 
l i • INQUIRY/RESPONSE 0.5 1.7 II r~;~;;~~:;NG g:~ g:~ 
!_,,_--- MAILBOX 0.0 0.1 
- -ADMINISTRATIVE MESSAGES 3.9 13.2 t __ -,' FACSIMILE 0.3 0.4 
;< r COMMUNICATING WORI' F'ROCESSORS 0.0 0.1 l -TWX/TELEX 0.0 0.0 
~ MAILGRAM/TELEGRAM/HONEY ORI'ERS 0.0 0.0 
·r [POINT OF SALE 0.4 0.9 
I • VIDEOTEXl/TELETEXT 0.0 0.0 
! r ~~~~~~:~~~~~ :~-~~:~~ ~~-----------------------------~~~---------~~~ 
• 1~.1 38.9 
: r- NETWOr<K 0.0 0.0 
& ·CATV 0.0 0.0 
" OCCA SIONAL 0.0 0.0 
J r-RECOFm I NG CHANNEL 0 • 0 0 • 0 ~ .TELECONFERENCING 3.0 6.3 I r:---------------------------------------------------;~;--------~~i 
~ r~ 
.. 
\ [~ 
. I r 
tfl 1-6' 
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K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .999 UNSH~RED E~RTH STATIONS 
REGION e 
MTS (R£SIDENTI~L) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
F'UBLIC RADIO 
COMMERCIAL AND RELIGIOUS 
OCCA. SIONAL 
CATV MUSIC 
RECORIIING 
1980 1990 
0.0 
0.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2000 
0.0 
0.3 
o.e 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.1 1.1 
t'ATA TRANSFER 0.0 0.0 B~TCH PROCESSING 0.0 0.1 DATA ENTRY 3.6 7.8 REMOTE JOB ENTRY 0.4 1.1 INQUIRY/RESPONSE 0.2 0.7 TIMESHARING 0.0 0.1 USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 1.7 5,.7 FACSIMILE 0.1 0.2 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF SALE 0.2 0.3 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.1 
------------------------------------------------------------------
6.4 16.5 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA. SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.3 2.7 
------------------------------------------------------------------
c- 7 
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TABLE 1-''* 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 UNSHARED EARTH STATIONS 
REGION 9 
ORIGINAL PAGE rs 
OF POOR QUALITY 
1980 1990 2000 
itMTS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.1 0.6 
[ PRIVATE LINE 0.1 1.6 MOBILE O.V 0.0 
PUBLIC RADIO 0.0 0.0 
nCOMMERCIAL AND RELIGIOUS 0.0 0.0 
I~OCCA SIONAL 0.0 0.0 
~CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 ~---------------------------------------------------~:;---------;:; 
rDATA TRANSFER .BATCH PROCESSING [lATA ENTRY 
r-REMOTE JOB ENTRY 
I ~INQUIRY/RESPONSE 
. 'TIMESHARING 
USPS/EMSS 
I MAILBOX 
I ADMINISTRATIVE MESSAGES 
FACSIMILE 
[-COMMUNIC~TING WORD PROCESSORS 
. TWX/TELE,\ 
MAILGRAM/TELEGRAM/MONEY ORDERS 
r· . POINT OF SALE VIDEOTEXT/TELETEXT TELEMONITORING SERVICE 
0.0 
0.1 
7.6 
0.9 
0.4 
0.1 
0.0 
0.0 
3.3 
0.2 
0.0 
0.0 
0.0 
0.4 
0.0 
0.0 
0.1 
0.2 
16.3 
2.3 
1.5 
0.3 
0.1 
0.1 
11.3 
0.4 
0.1 
0.0 
0.0 
0.8 
0.0 
0.0 
f :~:~~~-~~::=------------------------------------------------------0.0 0.3 
13.1 33.7 
f 
r 
r-
L 
D 
(J 
11 
NETWORK 
CATV 
OCCA SIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
2.7 5.7 
1-71 
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't 
TABLE I .. " ORIGINAL PAGE II 
OF POOR QUALITY KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .999 SHARED/UNSHARED EARTH STATIONS 
REGION 1 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.4 2.0 PRIVATE LINE 0.9 5.9 MOBILE 0.0 0.0 PUBLIC RADIO 0.0 0.0 COMMERCIAL AND RELIGIOUS 0.0 0.0 OCCA SIONAL 0.0 0.0 CATV MUSIC 0.0 0.0 RECORDING 0.0 
I 
· , 
~ 
! j 
0.0 
· . i 
------------------------------------------------------------------ I 
1.3 8.0 
rlATA TRANSFER 0.0 0.1 BATCH PROCESSING 0.1 0.2 DATA ENTF{Y 10.0 21.5 REMOTE JOB ENTRY 1.1 3.0 INQUIRY/RESPONSE 0.5 1.9 TIMESHARING 0.1 0.4 USf'S/EMSS 0.0 0.2 MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 4.1 13.9 FACSIMILE 0.3 0'.5 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 F'OINT OF SALE 0.5 1.0 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.3 
------------------------------------------------------------------
16.9 43.2 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCI"~SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 3.3 7.0 
------------------------------------------------------------------
7.0 
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ORIGINAL Pk~'l.· r~ 
KA BANII CPS SATELLITE TRAFFIC Of PoOR QUA~ L",TY".;;) 
AVAIL • .999 SHARED/UNSHARED EARTH STATIONS' 
REGION 2 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.8 4.5 PRIVATE LINE 2.1 13.2 MOBILE 0.0 0.1 PUBLIC RAIIIO 0.0 0.0 COMMERCIAL ANti RELIGIOUS 0.0 0.0 OCCA.SIONfiL 0.0 0.0 CATV MUSIC 0.0 0.0 RECORtlING 0.0 0.0 
------------------------------------------------------------------
3.0 17.7 
. DATA TRANSFER 0.1 0.3 BATCH PROCESSING 0.2 O.S DATA ENTRY 21.9 47.3 
REMOTE JOB ENTRY !;?S 6.7 INQUIRY/RESPONSE 1.1 4.2 TIMESHARING 0.3 0.8 
USPS/EMSS 0.1 0.4 MAILBOX 0.1 0.3 AIIMINISTRflTIVE MESSAGES 9.0 30.S 
FACSIMILE 0.6 1.0 COMMUNICATING WORD PROCESSORS 0.1 0.3 TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRflM/MONEY ORIIERS 0.0 0.0 POINT OF SALE 1.1 2.2 VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 O.S 
------------------------------------------------------------------
37.3 95.0 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 6.9 14.5 
------------------------------------------------------------------
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KA BAND CPS SATELLITE TRAFFIC 
AVAIL • .999 SHARED/UNSHARED EARTH STATIONS 
REGION 3 
1980 1990 
MTS (RESIIIENTIAL) O~O MTS (BUSINESS) 0.8 
PRIVATE LINE 2.1 
MOBILE 0.0 
PUBLIC RAIIIO 0.0 COMMERCIAL ANII RELIGIOUS 0.0 
OCCA SIONAL 0.0 
CATV MUSIC 0.0 
RECORtJING 0.0 
¥ 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
0.0 
4.5 
13.0 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
2.9 17.6 
DATA TRANSFER 0.1 0.3 BATCH PROCESSING 0.2 O.S DATA ENTRY 21.0 45.2 REMOTE JOB ENTRY 2.4 6.4 INQUIRY/RESPONSE 1.1 4.0 TIMESHAR1NG 0.3 0.8 
USF'S/EMSS 0.1 0.4 MAILBOX 0.1 0.3 ADMINISTRATIVE MESSAGES 9.2 31.2 FACSIMILE 0.7 1.0 COMMUNICATING WORtJ PROCESSORS 0.1 0.3 TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF SALE 1.1 2.2 VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.1 0.7 
------------------------------------------------------------------
36.4 93.2 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA .SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 7.4 15.4 
------------------------------------------------------------------
7.4 15.4 
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KA BAND CPS SATELLITE TRAFFIC 
AVAIL • .999 SHARED/UNSHARED EARTH STATIONS 
REGION 4 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (J.IUSINESS) 0.3 PRIVA':E LINE 0.7 MOBILE 0.0 F'UBLIC RAtlIO 0.0 COMMERCIAL AND RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 0.0 RECORIIING 0.0 
ORfGfNAL PAGE .. 
OF POOR QUALITY 
2000 
0.0 
1.5 
4.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
1.0 S.7 
IIATA TRANSFER O.f) 0.1 BATCH PROCESSING O •. t 0.2 DATA ENTRY 7.0 lS.1 REMOTE JOB ENTRY 0.5 2.1 INQUIRY/RESPONSE 0.4 1.3 TIMESHARING 0.1 0.3 USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.1 AIIMINISTRATIVE MESSAGES 3.1 10.6 FACSIMILE 0.2 0.4 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS O.t) 0.0 POINT OF SALE 0.4 0.7 VIDE~TEXT/TELETEXT 0.0 0.0 TElEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.2 
------------------------------------------------------------------
12.2 31.3 
NETWORK 0.0 0.0 CATV 0.0 0.0 oeCA SIONAL 0.0 0.0 REC~RDING CHANNEL 0.0 0.0 TELECONFERENCING 2.4 s.o 
------------------------------------------------------------------
5.0 
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TABLE 1-" L 
""'. ~.~, K'I ORIGlNA r h~o:. 11.-. 
OF POOR QUALI'IY 
KA BAND CPS SATELLITE TRAFFIC 
AV~IL • .999 SHARED/UNSHARED EARTH STATIONS 
REGION 5 
MTS (RESIDENTIAL) 
MTS (BUSINESS) 
PRIVATE LINE 
MOBILE 
F'UBLIC RADIO 
COMMEP8IAL AND RELIGIOUS 
OeCA SIONAL 
CATV MUSIC 
RECORDING 
1980 1990 
0.0 
0.7 
1.6 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
20CO 
0.0 
3.:5 
10.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
---------------------------------------------------_______ k ______ _ 
_ DATA TRANSFER 
BATCH PROCESSING 
IIATA ENTRY 
REMOTE JOB ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
ADMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORII PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/HONEY ORIIERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SECURE VOICE 
2.3 
0.1 
0.1 
16.1 
1.8 
0.8 
0.2 
0.1 
0.1 
7.0 
0.5 
0.1 
0.0 
0.0 
0.8 
0.0 
0.0 
0.1 
13.7 
0.2 
0.4 
34.7 
4.9 
3.1 
0.6 
0.3 
0.2 
23.7 
0.8 
0.2 
0.0 
0.0 
1.5 
0.0 
0.0 
0.6 
------------------------------------------------------------------
27.7 71.3 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA' SIONAl 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 5.7 12.0 
----------------------,._------------------------------------------
5.7 12.0 
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TABLE. 1-60 
K~ B~ND CPS S~TELLITE TRAFFIC 
[ ~V~IL •• 999 SHARED/UNSHARED EARTH STATIONS REGION 6 
1980 1990 
~ 
[ MTS (RESIDENTIAL) 0.0 
I , r '10 > 
.. 
MTS (BUSINESS) 0.2 
PRIVATE LINE 0.6 
MOBILE 0.0 
PUEcLIC RADIO 0.0 
r 
COMMERCIAL ANIt RELIGIOUS 0.0 
OCCA SIONAL 0.0 
CATV MUSIC 0.0 
RECORDING 0.0 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
1.3 
3.7 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
r~ I ------------------------------------------------------------------
I 
~ 
r n. IIATA TRANSFER B~TCH PROCESSING 
[I~TA ENTRY 
'.~ r- - REMOTE JOB ENTRY 
• INQUIRY/RESPONSE 
I TIMESH~RING 
Ii USPS/EMSS 
~ f MAILBOX I ADMINISTRATIVE MESSAGES 
FACSIMILE 
r COMMUNICATING WORD PROCESSORS 
I TWX/TELEX r1 MAILGRAM/TELEGR~M/MONEY ORDERS 
~l POINT OF SALE 
d VIDEOTEXT /TELETEXT ~ f 
• TELEHONITORING SERVICE 
SECURE VOICE 
0.8 5.0 
0.0 0.1 
0.1 0.1 
6.2 13.3 
0.7 1.9 
0.3 1.2 
0.1 0.2 
0.0 0.1 
0.0 0.1 
2.6 8.9 
0.2 0.3 
0.0 0.1 
0.0 0.0 
o.t) 0.0 
0.3 0.6 
0.0 0.0 
0.0 0.0-
0.0 0.2 
------------------------------------------------------------------
1"-
~ -; 
1'. 
" 
i ; 
~ 
I 
r--
L~ 
[] 
II 
10.6 27.1 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA. SIONAL 0.0 0.0 
RECORItING CHANNEL 0.0 0.0 
TELECONFERENCING 2.1 4.4 
------------------------------------------------------------------
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TABLE 1-61 
K~ B~ND CPS S~TELLITE TR~FFIC ~V~IL • .999 SH~RED/UNSH~RED E~RTH ST~TIONS 
REGION 7 
1980 1990 
MTS (RESIDENTIAL) 
0.0 MTS (BUSINESS) 
0.4 F'RIVATE LINE 
MOBILE 0.9 
PUBLIC RADIO 0.0 
0.0 COMMERCIAL ANti RELIGIOUS 0.0 OCCA.SIONAL 
CATV MUSIC 0.0 
RECORI'ING 0.0 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
1.9 
5.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 
------------------------------------------------------------------
1.2 7.4 
{'ATA T~ANSFER 
0.0 0.1 BATCH PROCESSING 
!)d 0.2 {'ATA ENTRY 
8.7 18.7 REMOTE JOB ENTRY 
1.0 2.6 INQUIRY/RESPONSE 
0.5 1.7 TIMESHARING 
USPS/EMSS 0.1 0.3 
MAILBOX 0.0 0.1 
0.0 0.1 AI'MINISTRATIVE MESSAGES 3.9 13.2 FACSIMILE 
0.:'3 0.4 COMMUNICATING WORD PROCESSORS 
0.0 0.1 TWX/TELEX 
0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORI'ERS 0.0 0.0 POINT OF SALE 
0.4 0.9 VIDEOTEXT/TELETEXT 
0.0 0.0 TELEMONITORING SERVICE 
0.0 0.0 SECURE VOICE 
0.0 0.3 -~-----------------------------------------------------------------
15.1 38.9 
NETWORt~ 
CATV 0.0 0.0 
OCCA. SIONAL 0.0 0.0 
0.0 0.0 RECORDING CHANNEL 
0.0 0.0 TELECONFERENCING 
3.0 6.3 
-----------------------------------------------------------------.. 
3.0 
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TA8LE 1-62 
K~ BAND CPS SATELLITE TRAFFIC 
ORIGINAL PAGE IS 
OF POOR QUALITY 
~V~Il • .999 SH~RED/UNSH~RED EARTH ST~TIONS 
REGION 8 
It 1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 
I MTS 
(BUSINESS) 0.2 0.8 
PRIV~TE LINE 0.4 2.4 
MOBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
[ COMMERCIAL AND RELIGIOUS 0.0 0.0 OCCA SIONAl 0.0 0.0 
CATV MUSIC 0.0 0.0 
IC~~~~~~:~~------------------------------------------~~~---------~:~ 0.5 3.2 
[ DATA TRANSFER 0.0 0.0 
. BATCH PROCESSING 0.0 0.1 
DATA ENTRY 3.6 7.8 
Il'REMO'TE JOB ENTRY 0.4 1.1 
I!INQUIRY/RESPONSE 0.2 0.7 
TIMESHARING 0.0 0.1 
[
USPS/EMSS 0.0 0.1 
'MAILBOX 0.0 0.1 
4ADMINISTRATIVE MESSAGES 1.7 5.7 
(1FACSIMILE 0.1 0.2 
.!COMMUNICATING WORD PROCESSORS 0.0 0.1 
·TWX/TElEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
[ 'POINT OF SALE 0.2 0.3 ~VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
[
SECURE VOICE 0.0 0.1 
-~------------------------------------------------------------------6.4 16.5 
[NETWORK 0.0 0.0 
.. ~ CATV 0.0 0.0 
OCCA SIONAl 0.0 0.0 
~RECORDING CHANNEL 0.0 0.0 
-TELECONFERENCING 1.3 2.7 
------------------------------------------------------------------[ 
[ 
C 
r f1 
II 1-79 
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TABLE 1-63 
K~ B~ND CPS S~TELLITE TR~FFIC ~V~IL • .999 SH~RED/UNSH~RED E~RTH ST~TIONS 
REGION 9 
1980 1990 
MTS (RES!DENTI~L) 
0.0 MTS (BUSINc!SS) 
PRIV~TE L1.NE 0.3 
MOBILE 0.8 
F'UBLIC Rf\DID 0.0 
0.0 COMMERCJ~l AND RELIGIOUS 0.0 DCCA flIONAL 
CATV MUSIC 0.0 
RECORllING 0.0 
ORIGINAL PAGE IS 
OF POOR QUALITY 
2000 
0.0 
1.8 
5.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 
------_._----------------------------------------------------------
101 6.8 
t'ATA 'rRANSFER 
BATCH pr<OCESSING 0.0 0.1 
DAT__ ENTRY 0.1 0.2 
REMJTE JOB ENTRY 7.6 16.3 
0.9 2.3 INnUIRY/RESPONSE 
0.4 1.5 TIMESHARING 
W;PS/EMSS 001 0.3 
0.0 0.1 f'fAIL.BOX 
0.0 0.1 I\DMINISTRATIVE MESSAGES 3.3 11.3 FACSIMILE 
0.2 0.4 COMMUNICATING WORD PROCESSORS 
0.0 0.1 TWX/TELEX 
0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORllERS 0.0 0.0 POINT OF SALE 
0.4 0.8 VIDEOTEXT/TELETEXT 
0.0 0.0 TElEMONITORING SERVICE 
0.0 0.0 SECURE VOICE 
0.0 0.3 
------------------------------------------------------------------
1301 33.7 
NETWORK 
CATV 0.0 0.0 
OCCt\ SIONAl 0.0 0.0 
0.0 0.0 RECORDING CHANNEL 
0.0 0.0 TELECONFERENCING 
2.7 5.7 
-----------------------------------------------_ .. _----------------
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TABLE 1-6. 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .99S UNSH~RED E~~T~ ST~TIONS 
REGION 1 
ORIGINAL PAGE 51 
OF POOR QUALITY 
I 1980 1990 2000 
MTS (RESIDENTI~L) 0.0 0.0 
~ MTS (BUSINESS) 0.1 0.6 i 'PRIVATE LINE 0.2 1.7 
, 0 MOBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
[ . COMMERCIAL ~ND RELIGIOUS 0.0 0.0 " OCCA SIONAL 0.0 0.0 
· C~TV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 ~ IC ------------------------------------------------------------------
.. 0.2 2.3 
[ IIATA TRANSFEF: 0.0 0.1 
-BATCH PROCESSING 0.1 0.2 
DATA ENTRY 9.0 19.3 
[ REMOTE JOB ENTRY 1.~ 2.7 ~INQUIRY/RESPONSE 0.5 1.7 
TIMESHARING 0.1 0.3 
f [USPS/EMSS 0.0 0.2 
\ MAILBOX ,0.0 0.1 
~ -AIIMINISTRATI'JE MESSAGES 3.7 12.S 
t F"'CSIMILE 0.3 0.4 
J r· COMMUNICATING WORtl F'ROCESSORS 0.0 0.1 
" • TWX/TELEX 0 • 0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
f POINT OF SALE 0.5 0.9 .VIDEOTEXT/TF~ETEXT 0.0 0.0 
i TELEMONITORING SeRVICE 0.0 0.0 
r-:::~~:-~:~~~---------------------------------------~~~---------~~~ 
· 15.2 38.9 
r-NETWORK 
· C1tTV 
OCCA SIONAL 
r-RECORDING CHANNEL oTELECONFERENCING 
0.0 
0.0 
0.0 
0.0 
3.0 
0.0 
0.0 
0.0 
(; " 
l';.3 
---------------------------------------------_________ w. __________ _ 
3.0 
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TA8LE 1-6' 
K~ 9~ND CPS S~TELlITE TR~FFIC 
~VAIL • .99S UNSHARED EARTH STATIONS 
REGION 2 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (BUSINESS) 0.1 PRIVATE LINE 0.3 M08ILE 0.0 PU8LIC RADIO 0.0 COMMERCIAL ANII RELIGIOUS 0.0 OCCA .SIONAL 0.0 CATV MUSIC 0.0 RECORDING 0.0 
OIIOINAL PAG'! IS 
OF POOR QUALITY 
2000 
0.0 
1.3 
3.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
-------------------------------------------------------_._---------
O.S 5.2 
_ I'ATA TRANSFER 0.1 0.3 BATCH PROCESSING 0.2 0.5 IIA1A ENTRY 19.8 42.5 REMOTE J08 ENTRY 2.2 6.0 INQUIRY/RESPONSE 1.0 3.8 TIMESHARING 0.3 0.7 USPS/EMSS 0.1 0.3 MAIL80X 0.1 0.3 A III" I NISTRAT I VE MESSAGES 8.1 27.S FACSIMILE 0.6 0.9 COMMUNICATING WORD PROCESSORS 0.1 0.3 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 POINT OF SALE 1.0 2.0 VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.5 ---------~~-----~--------------------------------------------------
33.5 85.5 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA.SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 6.2 13.0 
------------------------------------------------------------------
13.0 
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TABLE 1-66 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL • .99~ UNSHARED EARTH STATIONS 
REGION 3 
1980 1990 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
HTS (RESIDENTIAL) 0.0 0.0 
~TS (BUSINESS) 0.1 1.3 '~RIVATE LINE 0.3 3.8 OBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
rCOMMERCIAl ANrl RELIGIOUS 0.0 0.0 I~CCA SIONAl 0.0 0.0 
CATV MUSIC 0.0 0.0 
~~~~~~:~~------------------------------------------~~~---------~~~ 
O.S S.2 
[tIATA TRANSFER 0.1 0.2 '~ATCH PROCESSING 0.2 0.4 
rilATA ENTRY 18.9 40.7 REMOTE JOB ENTRY 2.1 S.7 ~NQUIRY/RESPONSE 1.0 3.6 TIMESHARING 0.3 0.7 [jUSPS/EMSS 0.1 0.3 
. J'1AILBOX 0.1 0.3 ADMINISTRATIVE MESSAGES 8.3 28.0 
r-FACSIMILE 0.6 0.9 COMMUNICATING WORD PROCESSORS 0.1 0.3 
·TWX/TELEX 0.0 0.0 
_MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 r POINT OF SALE 1.0 2.0 I VIDEOTEXT/TELETEXT 0.0 0.0 TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.6 L -----------------------------------------________________________ _ 
32.7 83.9 r NETWOR!, 0.0 0.0 CATV 0.0 0.0 
.aCCA· SIONAL 0.0 0.0 [RECORDING CHANNF.L 0.0 0.0 
-··TElECONFERENC I NG 6.6 13.8 
------------------------------------------------------------------r 
[ 
o 
[] 
I 
13.8 
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TABLE 1-67 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 UNSHARED EARTH STATIONS 
REGION 4 
1980 1990 
MTS (RESIDENTIAL) 0.0 
MTS (BUSINESS) 0.0 
PRIVATE LINE 0.1 
MOBILE 0.0 
PUBLIC RADIO 0.0 
COMMERCIAL ANI! RELIGIOUS 0.0 
OCCA SIONAL 0.0 
CATV MUSIC 0.0 
RECORIIING 0.0 
ORIGINAL 1'.0.'1':: ~ 
OF POOR QUALm 
2000 
0.0 
0.4 
1.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.2 1.7 
DATA TRANSFER 0.0 0.1 
BATCH PROCESSING 0.1 0.1 
DA1A ENTRY 6.3 13.6 
REMOTE JOB ENTRY 0.7 1.9 
:NQUIRY/RESPONSE 0.3 1.2 
TIMESHARING 0.1 0.2 
USPS/EMSS 0.0 0.1 
MAILBOX 0.0 0.1 
ADMINISTRATIVE ;~~SSAGES 2.8 9.6 
FACSIMILE 0.2 0.3 
COMMUNICATING WORD PROCESSORS 0.0 0.1 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORIIERS 0.0 0.0 
POINT OF SALE 0.3 0.6 
VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.2 
------------------------------------------------------------------
11.0 28.2 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA.SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 2.1 4.5 
------------------------------------------------------------------
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TABLE 1-61 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 UN SHARED EARTH STATIONS 
REGION 5 
-4_ 
ORIGINAL PAGE IS 
OF. POOR QUALITY 
.. 1980 1990 2000 
~TS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.1 1.0 
~RIVATE LINE 0.3 3.0 
OBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
(lCOMMERCIAL AND RELIGIOUS 0.0 0.0 
I~OCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
~~~~~~~:~~------------------------------------------~:~---------~:~ 
• 0.4 4.0 
r IIATA TRANSFER 0.0 0.2 
.BATCH PROCESSING 0.1 0.3 
DATA ENTRY 14.5 31.2 
~REMOTE JOB ENTRY 1.6 4.4 l iINQUIRY/RESPONSE 0.8 2.8 
TIMESHARING 0.2 0.5 
[USPS/EMSS 0.1 0.3 
'MAILBOX 0.1 0.2 
;ADMINISTRATIVE MESSAGES 6.3 21.4 
r·FACSIMILE 0.4 0.7 
'COMMUNICATING WORD PROCESSORS 0.0 0.2 
·TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
! POINT OF SALE 0.7 1.4 VIDEOTEXT/TELETEXT 0.0 0.0 ' 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.6 
25.0 64.1 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
F:ECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 5.2 10.8 
10.8 
1-8' 
'"" 
I. 
r. 
TABLE! 1-69 
ORIGINAL PAGE ... 
K~ If AND CPS S~TELLITE TR~FFIC OF POOR QuALITY AV~IL • .995 UNSH~RED EARTH ST~TIONS 
REGION 6 
1980 1990 2000' 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.0 0.4 F'RIVATE lINE 0.1 1.1 MOBILE 0.0 0.0 F'U8lIC RAIIIO 0.0 0.0 COMMERC I Al ANII RELIGIOUS 0.0 0.0 OCCA SIONAl 0.0 0.0 CATV MUSIC 0.0 0.0 RECORIIlNG 0.0 0.0 
------------------------------------------------------------------
DATA TRANSFER 
BATCH PROCESSING 
IIATA ENTRY 
REMOTE J08 ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAILBOX 
AIIMINISTRATIVE MESSAGES 
FACSIMILE 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
F'OINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SiC\JRE vorCE 
" 
I ." ;," 
0.1 
0.0 
0.0 
5.6 
0.6 
0.3 
0.1 
0.0 
0.0 
2.4 
0.2 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.0 
0.1 
0.1 
12.0 
1..7 
1.1 
0.2 
0.1 
0.1 
8.0 
0.3 
0.1 
0.0 
0.0 
0.5 
0.0 
0.0 
I' 
------------------------------------------------------------------
9.5 24.4 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.9 3.9 
------------------------------------------------------------------
1.9 
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TABLE 1-70 
KA ~AND CPS SATELLITE TRAFFIC 
AVAIL = .995 UNSHARED EARTH STATIONS 
REGION 7 
1980 1990 
ORIGINAL PAGE II 
OF POOR QUALITY 
2000 
MTS (RESIDENTIAL) 0.0 0.0 
[
MTS (BUSINESS) 0.1 0.6 
PRIVATE LINE 0.1 1.6 
- MOB I LE 0 .0 0 • 0 
PUBLIC RADIO 0.0 0.0 r: COMMERCIAL AND RELIGIOUS 0.0 0.0 
~ aCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
[ RECORI'ING 0.0 0.0 
. ------------------------------------------------------------------
[ DATA TRANSFER 
BATCH PROCESSING 
- DATA ENTRY 
,r. REMOTE JOB ENTRY 
• INQUIRY/RESPONSE 
TIMESHARING 
r USPS/EMSS . MAILBOX 
ADMINISTRATIVE MESSAGES 
r~ FACSIMILE _ COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
r-MAILGRAM/TELEGRAM/HONEY ORDERS POINT OF SALE VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
0.2 2.2 
0.0 0.1 
0.1 0.2 
7.8 16.9 
0.9 2.4 
0.4 1.5 
0.1 0.3 
0.0 0.1 
0.0 0.1 
3.5 11.9 
0.2 0.4 
0.0 0.1 
0.0 0.0 
0.0 0.0 
0.4 0.8 
0.0 0.0 
0.0 0.0 
0.0 0.3 
f.
· SECURE VO I CE 
------------------------------------------------------------------
[ 
r 
r 
.-L. 
o 
[] 
[]: ~ 
13.6 35.0 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA SIONAL 0.0 . 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 2.7 5.6 
------------------------------------------------------------------
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TABLE 1-71 
KA BAND CPS SATELLITE TR~FFIC 
AVAIL = .995 UNSHARED EARTH STATIONS 
REGION 8 
ORIGfN,~l PAGE 15 
OF POOR QuALITY 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 MTS (BUSINESS) 0.0 0.2 PRIVATE LP'E 001 0.7 MOBILE 0.0 0.0 F'UE!LIC RADIO 0.0 0.0 COMMEr~C I AL AND RELIGIOUS 0.0 0.0 
oeCA SIONAL 0.0 0.0 CATV MUSIC 0.0 0.0 RECORDING 0.0 0.0 
------------------_._----------------------------------------------
0.1 1.0 
IIATA TRANSFER 0.0 0.0 BATCH F'ROCESS I NG 0.0 0.1 DATA ENTRY 3.3 7.1 REMOTE JOB ENTRY 0.4 1.0 INQUIRY/RESPONSE 0.2 0.6 TIMESHARING 0.0 0.1 USPS/EMSS 0.0 0.1 MAILBOX 0.0 0.1 AIrMINISTRATIVE MESSAGES 1.5 5.1 FACSIMILE 0.1 0.2 COMMUNICATING WORD PROCESSORS 0.0 0.0 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRAM/MONEY DRItERS 0.0 0.0 POINT OF SALE 0.2 0.3 VIItEOTEXT/TELETEXT 0.0 0.0 TELEMDNITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.1 
--------------------------------------------------------------"---
5.8 14.8 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 1.2 2.4 
---------_._-------------------------------------------------------
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TABLE 1-72 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL c .995 UN SHARED EARTH STATIONS 
REGION 9 
ORIGINAL PAGE II 
OF POOR QUALITY 
I 1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 
( MTS (BUSINESS) 0.1 0.5 F'RIVATE LINE 0.1 1.5 
. MOBILE 0.0 0.0 
PUBLIC RADIO 0.0 0.0 
[ COMMERCIAL AND RELIGIOUS 0.0 0.0 
··OCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 I:~::~~~~~~------------------------------------------~:~ _________ ~:~ 
[DATA TRANSFER 0.0 0.1 
-BATCH PROCESSING 0.1 0.2 
2.0 
DATA ENTRY 6.8 14.7 
[ REMOTE JOB ENTRY 0.8 2.1 
-INQUIRY/RESPONSE 0.4 1.3 
TIMESHARING 0.1 0.2 r·. USF'S/EMSS 0.0 O. 1 
• MAILBOX 0.0 0.1 
ADMINISTRATIVE MESSAGES 3.0 10.2 
rFACSIMILE 0.2 0.3 .COMMUNICATING WORD PROCESSORS 0.0 0.1 
TWX/TELEX 0.0 0.0 
r MAILGRAM/TELEGRAM/MONEY ORr'ERS 0.0 0.0 POINT OF SALE 0.4 0.7 
. VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
t r~~~~~~~-~~~~~-------________________________________ ~~~ _________ ~~~ 
~ 11.8 30.3 
r-: NETWORK 0.0 0.0 CATV 0.0 0.0 r-OCCAoSIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 
r 
r-
2.5 5.1 
------------------------------------------------------------------
C. 
Li 
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TABLE 1-73 
KA BAND CPS SATELLITE TRAFFIC 
ORIGINAL PAGE ~S 
OF POOR QUALrrY 
AVAIL = .995 SHAREV/UNSHARED EARTH STATIONS 
REGION 1 
1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 
MTS (BUSINESS) 0.3 1.8 
F'RIVATE LINE 0.9 5.4 
MOBILE 0.0 0.0 PUBLIC RA[lIO 0.0 0.0 COMMERCIAL AND RELIGIOUS 0.0 0.0 
OCCA SIONAL 0.0 0.0 CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
------------------------------------------------------------------1.2 7.2 
_ IIATA TRANSFER 0.0 0.1 BATCH PROCESSING 0.1 0.2 
DATA ENTRY 9.0 19.3 
REMOTE JOB ENTRY 1.0 2.7 
INQUIRY/RESPONSE 0.5 1.7 
TIMESHARING 0.1 0.3 
USF'S/EMSS 0.0 0.2 
MAILBOX 0.0 0.1 ADMINISTRATIVE MESSAGES 3.7 12.5 
FACSIMILE 0.3 0.4 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 
POINT OF SALE 0.5 0.9 VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 0.3 
------------------------------------------------------------------
15.2 38.9 
NETWORK 0.0 0.0 
CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 3.0 6.3 
-------------------~----------------------------------------------3.0 6.3 
1-90 
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TABLE 1-74 
K~ B~ND CPS SATELLITE TR~FFIC 
. - ¢! 
ORIGINAL PAGE II 
Of POOR QUALITY 
AV~IL • .995 SH~RED/UNSH~RED E~RTH ST~TIONS 
REGION 2 
It 1980 1990 2000 
MTS (RESIDENTIAL) 0.0 0.0 
[ 
MTS (BUSINESS) 0.8 4.1 
PRIVATE LINE 1.9 12.0 
. MOBILE 0.0 0.1 
PUBLIC RADIO 0.0 0.0 
r: COMMERCIAL ANI' RELIGIOUS 0.0 0.0 Il OCCA SIO~AL 0.0 0.0 
I CATV ~USIC 0.0 0.0 
t I: ~~~~~~~~~------------------------------------------~:~---------~:~ 
~ 2.7 16.1 
\ [_ IIATA TRANSFER 0.1 0.3 
• • BATCH PROCESSING 0.2 0.5 I rlATA ENTRY 19.8 42.5 
'II "-. 
~ REMOTE JOB ENTRY 2.2 6.0 
INQUIRY/RESPONSE 1.0 3.8 
TIMESHARING 0.3 0.7 
I r USPS/EMSS 0.1 0.3 MAILBOX 0.1 0.3 I . ADMINISTRATIVE MESSAGES 8.1 27.5 
1._' r- FACSIMILE o. 6 0.9 ~ COMMUNICATING WORD PROCESSORS 0.1 0.3 
t,' ,. TWX/TELEX 0.0 0.0 
" MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 J r" POINT OF SALE 1.0 2.0 
'I VIDEOTEXT/TELETEXT 0.0 0.0 
• TELEMONITORING SERVICE 0.0 0.0 
'I :::~~:-~~~::-.--------------------------------------~:~---------::~ 
I 
[ 
D 
o 
D 
NETWORt, 
CATV 
OCCF!,SIONAL 
RECORDING CHANNEL 
TELECONFERENCING 
1-91 
33.S 8S.S 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
6.2 13.0 
13.0 
4PP -- ~-~24 
-.. ...;.-~ 
r 
TABLE 1-7' OR'GlNAt. PAGE IS 
KA BAND CPS SATELLITE TRAFFIC ,Of POOR QUALrrv 
AVAIL • .99S SHARED/UNSHARED EARTH STATIONS 
Mrs (RESIDENTIAL) 
MTS (BUSINESS) 
F'RIVATE LINE 
M08ILE 
F'UBLIC RAIIIO 
COMMERCIAL AND RELIGIOUS 
OCCA .. , S I ONAl 
CATV MUSIC 
RECORIIING 
IIAT~, TRANSr:'ER 
BATCH PROCESSING 
IIATA ENTRY 
REMOTE J08 ENTRY 
INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
MAIL80X 
AIIMINISTRATIVE MESSAGES 
FACSIMILE 
REGION 3 
COMMUNICATING WORD PROCESSORS 
TWX/TELEX 
MAILGRAM/TELEGRAM/MONEY ORDERS 
POINT OF SALE 
VIDEOTEXT/TELETEXT 
TELEMONITORING SERVICE 
SECURE VOICE 
NETWORK 
CATV 
OCCA SIONAl 
RECORDING CHANNEL 
TELECONFERENCING 
1980 1990 
0.0 
0.8 
1.9 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
2.7 
0.1 
0.2 
18.9 
2.1 
1.0 
0.3 
0.1 
0.1 
8.3 
0.6 
0.1 
0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
32.7 
0.0 
0.0 
0.0 
0.0 
6.6 
2000 
0.0 
4.0 
11.8 
0.1 
0.0 
0.0 
0.0 
0.0 
0.0 
15.9 
0.2 
0.4 
40.7 
5.7 
3.6 
0.7 
0.3 
0.3 
28.0 
0.9 
0.3 
0.0 
0.0 
2.0 
0.0 
0.0 
0.6 
83.9 
0.0 
0.0 
0.0 
0.0 
13.8 
------------------------------------------------------------------13.8 
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TABLE 1-76 
K~ B~ND CPS S~TELLITE TR~FFIC 
~V~IL • .99S SH~RED/UNSH~RED E~RTH ST~TIONS 
REGION 4 
ORIGINAL PAGE IS 
OF POOR QUALrrY 
1980 1990 2000 
It MTS (RESIDENTI~L) 0.0 0.0 
MTS (BUSINESS) 0.3 1.3 
Ir PRIVATE LINE 0.6 3.9 
• MOBILE 0.0 0.0 
PU8LIC RADIO 0.0 0.0 
[
c COMMERCIAL ANII RELIGIOUS 0.0 0.0 
. OCCA SIONAL 0.0 0.0 
CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 Ie ---------------------------------------------------~:;---------;:; 
r. IIATA jR~NSFER 
I. BATCH PROCESSING 
ItATA ENTRY 
r: REMOTE JOB ENTRY 11 INQUIRY/RESPONSE 
TIMESHARING 
USPS/EMSS 
[ , MAILBOX ~ ADMINISTR~TIVE MESS~GES 
FACSIMILE I!.: COMMUNICATING WORD F'ROCESSORS I~ TWX/TELEX 
MAILGR~M/TELEGR~M/MONEY ORDERS 
[ : POINT OF SALE VIDEOTEXT/TELETEXT 
TELEHONITORING SERVICE 
0.0 0.1 
0.1 0.1 
6.3 13.6 
0.7 1.9 
0.3 1.2 
0.1 0.2 
0.0 0.1 
0.0 0.1 
2.8 9.6 
0.2 0.3 
0.0 0.1 
0.0 0.0 
0.0 0.0 
0.3 0.6 
0.0 0.0 
0.0 0.0 
SECURE VOICE [1 ---------------------------.---------------------------------------0.0 0.2 11.0 28.2 
r ~~i~ORK 
CCCA SIONAL 
[ : RECORDING CHANNEL 
_0 TELECONFERENCING 
0.0 
0.0 
0.0 
0.0 
2.1 
0.0 
0.0 
0.0 
0.0 
4.5 
------------------------------------------------------------.------[ 
o 
[] 
[l 
II I-tl 
i ~ 
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t 
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TABLe 1·77 
K~ 9~ND CPS S~TELLITE TR~FFIC 
~V~IL • .995 SHARED/UNSH~RED E~RTH ST~TIONS 
REGION 5 
~980 1990 
M'fS (RESIIIENTIAL) 0.0 
MTS (BUSINESS) 0.6 
F'RIVATE LINE 1.5 
MOBILE 0.0 
PUBLIC RAttIO 0.0 
COMMERCIAL ANI! RELIGIOUS 0.0 
OCC~ SIONAL 0.0 
CATV MUSIC 0.0 
RECOR[tING 0.0 
ORIGINAL PAGE .1 
OF. POOR QUALITY 
2000 
0.0 
3.2 
9.1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------2.1 12.4 
I'ATA TRANSFER 0.0 0.2 
BATCH PROCESSING 0.1 0.3 
[lATA ENTRY 14.5 31.2 
REMOTE JOB ENTRY 1.6 4.4 
INQUIRY/RESPONSE 0.8 2.8 
TIMESHARING 0.2 0.5 
USPS/EMSS 0.1 0.3 
MAILBOX 0.1 0.2 
AI:tMINISTRATIVE MESSAGES 6.3 21.4 
FACSIMILE 0.4 0.7 
COMMUNICATING WORD PROCESSORS 0.0 0.2 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORrtERS 0.0 0.0 
F'O I NT OF SALE 0.7 1.4 
VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.6 
------------------------------------------------------------------25.0 64.1 
NETWORK 0.0 0.0 
C~TV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 5.2 10.8 
... ~ 
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n" .. I 1 
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I 
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TABLE 1-11 
KA BAND CPS S~TELLITE TRAFFIC 
AVAIL • .995 SHARED/UNSHARED EARTH STATIONS 
REGION 6 
1980 1990 
MTS (RESIDENTIAL) 0.0 MTS (BUSINESS) 0.2 PRIVATE LINE 0.5 MOBILE 0.0 PUBLIC RADIO 0.0 COMMERC I AL ANII RELIGIOUS 0.0 OCCA SIONAL 0.0 CATV MUSIC 
ORIGINAL PAGE SS 
Of POOR QUALITY 
2000 
0.0 
1.2 
3.4 
0.0 
0.0 
0.0 
0.0 
0.0 0.0 RECORDING 0.0 0.0 t ~ ------------------------------------------------------------------~ I __ -
i I . I1ATA TRANSFER 
I 'BATCH PROCESSING :I:~' r", rlATA ENTRY ~ REMOTE JOB ENTRY 
I INQUIRY/RESPONS~ 
I TIMESHARING 
iff, r'. USPS/EMSS MAILBOX ADMINISTRATIVE ~'ESSAGES 
J r' FACSIMILE 
!.: ,COMMUNICATING WORD PROCESSORS 
! TWX/TELEX 
i MAILGRAM/TELEGRAM/MONEY ~RDERS ~f r POINT OF SALE ~I VIDEOTEXT/TELETEXT 
, ~ TELErlONITORING SERI)!CE 
o.a 
0.0 
0.0 
5.6 
0.6 
0.3 
0.1 
0.0 
0.0 
2.4 
0.2 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.0 
4.6 
0.1 
0.1 
12.0 
1.7 
1.1 
0.2 
0.1 
0.1 
8.0 
0.3 
0.1 
0.0 
0.0 
0.5 
0.0 
0.0 
~ 
, ! 
1 
SECURE VOICE 
------------------------------------------------------------------
0.2 
, 
~ 
I-I f I I 
, . 
, , 
~ 
: I 
d 
ij 
r~ I 
~ r l I ,,' 
. 
C 
11 
9.5 24.4 
NETWORK 0.0 0.0 CATV 0.0 0.0 OCCA SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELFCONFERENCING 1.9 3.9 
------------------------------------------------------------------
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I 
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f 
4 _-.4 
, I 
'dC'> -: ...... ,,~ . ¥ . . . i&iI!Ij 
-.. 
TABLE 1-,'9 
t\Vt\IL 
ORIGINAL PAIl • K~ 8~ND CPS S~TELLITE TRt\FFIC 0. POOR QUALnY 
• .995 SH~RED/UNSHt\RED Et\RTH ST~TION~· r 
REGION , 
1980 1990 2000 
MTS (RESIDENTlt\L) 0.0 0.0 MTS (8USINESS) 0.3 1.7 F'RIVt\TE LINE 0.8 4.9 MOBILE 0.0 0.0 PU8L IC Rt\IIIO 0.0 0.0 COMMERCIt\L AND RELIGIOUS 0.0 0.0 - ~ OCCt\ SIONAL 0.0 0.0 I ~ . CATV MUSIC 0.0 0.0 RECORDING 0.0 0.0 
.. _--------------------------------------------------------_ .. _-----
1.1 6.7 • ! 
[It\Tt\ TR"~SFER 0.0 0.1 - 1 i Bt\TCH PROCESSING 001 0.2 .. t DAT" ENTRY 7.8 16.9 REMOTE JOB ENTRY 0.9 2.4 INQUIRY/RESPONSE 0,4 1.5 .. TIMESHt\RING 0.1 0.3 USPS/EMSS 0.0 0.1 M~IL80X 0.0 0.1 ADMINISTRATIVE MESSAGES 3.~ 11.9 Ft\CSIMILE 0.2 0.4 COMMUNICATING WORD PROCESSORS 0.0 0.1 TWX/TELEX 0.0 0.0 MAILGRAM/TELEGRt\M/MONEY ORIIERS 0.0 0.0 F'OINT OF SALE 0.4 0.8 VIDEOTEXT/TELETEXT 0.0 0.0 TELEHONITORING SERVICE 0.0 0.0 SECURE VOICE 0.0 <.'.3 
------------------------------------------------------------------
13.6 35.0 
NETWORK 0.0 0.0 Ct\TV 0.0 0.0 OCC~·SIONAL 0.0 0.0 RECORDING CHANNEL 0.0 0.0 TELECONFERENCING 2.7 5.6 
------------------------------------------------------------------
... 96 I \ 
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TABLE 1-80 
KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
REGION 8 
1980 1990 
MTS (RESIDENTIAL) 0.0 
MTS (BUSINESS) 0.1 
F'RIVATE LINE 0.3 
MOBIL.f 0.0 
PIJI:t, I C RAIl I 0 0.0 
·'.fJMMERC I Al AND RELIGIOUS 0.0 
,eCA ~SIONtiL 0.0 
CATV MUSIC 0.0 
R~CORIIING 0.0 
ORIGINAL PAGE .. 
OF POOR QUALIlV 
2000 
0.0 
0.8 
2.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
------------------------------------------------------------------
0.5 2.9 
£lATA TRANSFER 0.0 0.0 
BATCH PROCESSING 0.0 0.1 
£lATA ENTRY 3.3 7.1 
REMOTE JOB ENTRY 0.4 1.0 
INQUIRY/RESPONSE 0.2 0.6 
TIMESHARING 0.0 0.1 
USF'S/EMSS 0.0 0.1 
~AILBOX 0.0 0.1 
AIIHINISTRATIVE MESSf.GES 1.5 5.1 
FACSIMILE 0.1 0.2 
COMMUNICATING WORD PROCESSORS 0.0 0.0 
TWX/TELEX 0.0 0.0 
MAILGRAM/TELEGRAM/MONEY ORIIERS 0.(\ 0.0 
POINT OF SALE 0.2 0.3 
VIDEOTEXT/TELETEXT 0.0 0.0 
TELEMONITORING SERVICE 0.0 0.0 
SECURE VOICE 0.0 0.1 
------------------------------------------------------------------
5·8 14.8 
NETWORK 0.0 0.0 
CATV 0.0 0.0 
OCCA SION';i.. 0.0 0.0 
RECORDING CHANNEL 0.0 0.0 
TELECONFERENCING 1.2 2.4 
------------------------------------------------------------------
1.2 
1-97 
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TABLl! 1-11 ORIGit-JAL PAGI .. 
OF POOR QUALrrt KA BAND CPS SATELLITE TRAFFIC 
AVAIL = .995 SHARED/UNSHARED EARTH STATIONS 
REGION 9 
1980 1990 2000 
MTS (RESIDENTIAL) 
0.0 0.0 Mrs (BUSINESS) 
PRIVATE LINE 0.3 1.6 
MOBILE 0.7 4.6 
0.0 0.0 PUBLIC RADIO 
0.0 0.0 COMMERCIAL ANn RELIGIOUS 0.0 0.0 OCCA SIONAL 
CATV MUSIC 0.0 0.0 
RECORDING 0.0 0.0 
0.0 0.0 
------------------------------------------------------------------
1.0 6.2 
DATA TRANSFER 
0.0 0.1 BATCH PROCESSING 
0.1 0.2 [tATA ENTRY 
6.8 14.7 REMOTE JOB ENTRY 
0.8 2.1 INQUIRY/RESPONSE 
0.4 1.3 TIMESHARING 
USPS/EMSS 0.1 0.2 
MAILBOX 0.0 0.1 
0.0 0.1 AItMINISTRATIVE MESSAGES 3.0 10.2 FACSIMILE 
0.2 0.3 COMMUNICATING WORIt PROCESSORS 0.0 0.1 TWX/TELEX 
0.0 0.0 MAILGRAM/TELEGRAM/MONEY ORI'ERS 0.0 0.0 POINT OF SALE 
0.4 0.7 VIDEOTEXT/TELETEXT 
0.0 0.0 TELEMONITORING SERVICE 
0.0 0.0 SECUF"<E VOICE ().o 0.2 
------------------------------------------------------------------
11.8 30.3 
NETWORK 
CATV 0.0 0.0 
OCCA SIONAL 0.0 0.0 
0.0 0.0 RECORDING CHANNEL 
0.0 0.0 TELECONFERENCING 
.., c- S.1 ..... ".. 
------------------------------------------------------------------
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•. "" ' I 
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REGION 
REGION ;t 
REGION J 
REGION " 
f:FOWN !. 
RF.GrON 6 
REGION 7 
REGION fJ 
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1900 
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, ~ :-1 --, . / :-1 
TJ\DLE 1-82 
kA MHD CPS t:;MELl,ITE mArF Ie 
t\VI\Il 'II .999 UHAlIAR[[1 [ARTU STAT IONS 
~ ..... I 
, 
---------------------_._-----
19.,0 
.• --------- ..• ---.~-------------ItUflC; INsr GOV PRJII DIJSS INsr nov rRIV 
10.0 3.2 h.B 0.5 
21.7 7.0 14.0 1.2 
21.6 6.9 14.1 1.1 7.2 2.3 ".9 0.4 16.5 5.3 11. ~l 0." 6.3 2.0 '1.3 0.3 
0.'1 2." 6. t o.!) 
3.8 1.2 2.6 (). ~~ 
7.8 2.5 5.;1 0.'1 
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~ :-t ... 
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2CH)1) 
.. ~-~------ -----_.- ........... - .- ... _ .. -
[fUSS IN!H 
25,:) 9.-1 
5~.7 19.5 
55.3 13.2 
lA.4 ", .. 
42.4 14.0 
l6.0 5 •. J 
:'!.l.O ;-." v.s 3.2 
;tt) •• 6.~ 
r.ntJ 
17./ 
;'.9,5 
:m.:J 
J ~.Q 
~~.!'; 
II. • t 
16.f) 
6.9 
••• 0 
,.'nl·" 
1. :! 
2.10 
2.5 
o.n 
1.9 
0.7 
1.0 
0.4 
0.'1 
~o ~!l 
~! 
:Or-
g: 
>g 
,...".. 
~i( 
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,!~; 
j~I~; ji~l: ··'."~I'· 
:111 I~I 
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it ~, 
:1,. 
I~' t 
Ii, \ .. 
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REGION I 
REGION :-
REDION ~ 
REGION .. 
REGION :'I 
RUlON (. 
R£'OJON 7 
REGION 8 
MOION ~ 
'i" 
-() () 
e',,,'.~"I .. ","', ~ 
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...,...., ... - : "'""J :::1 ~ "., ... '" ....... 
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1900 
TABLE· I-a) 
K~ 9~ND crs 9~lrlllTE TRAFFIC 
AVAIL" .9'19 SItM<I:IVUNSUARn,· FARI" STATION!'! 
1990 
------------.~---------,-------._--_._-----------_._ .•. _-_._._-DU99 
• • 
-
INST 
• 
--
GOV 
~ . I 
. - .. 
r-RJV 
.......... 
, 
....,-.f 
(fURS 
,IO.t. 
23.2 
2:1.0 
7.1. 
17"t 
6.7 
9.5 
".1 
8 ... 
. """,.'!'!' . ..,.,." .. 
INST GOV prnv 
3.3 7.1 0.5 
7.3 15.5 1,~ 
7.2 15.3 1.1 
2.4 ~,J 0.4 
5.5 Il.A 0.0 
2.1 4.3 () .. ~ 
3.0 it.4 0.:'1 
J .3 2.7 0.2 ;t." 5.6 0." 
I"",,""'II'''!'!'''''' ,',,.I\IIMW. 
, , 
.....".~I""~'· • 
'''" 
-
.',t~I~~""''"'.,. 
:!,)OO 
--_ ..... _-------_._------------_. 
lIUl;S INST 
;:oa.9 9.0 
6J.O 19.0 
6:;t.3 19.6 
:'0.0 6.~ 
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APP!NDIX 3 
NATIONWIDI! TRAPPIC DISTRIBUTION MODEL 
3.1 INTRODUCTION 
The objt~ive of this task is to postulate a nationwide CPS network. T~I~ 
network considered several sizes of earth stations arranged in different con-
figurations (shared and unshared) and having different availabilities (.99' and 
.99'). The output of this task was the net accessiblt. Ka-band forecast and 
detailed reports showing the size and location of every earth station predicted by 
the nationwide model. 
3.2 METHODOLOGY 
To determine the net accessible forecast it was necessary to begin with the net 
addressable forecast. The net addressable forecast was for two types of earth 
station confl~urations and two availabilities. These forecasts were then seg-
mented into various clusters depending on where the traffic originated and 
terminated. Models were then developed which would simulate the typical SMSA 
and hinterlands. User profiles were developed which allowed the traffic to be 
segmented among tt.e various users. The amount of traffic captured by a 
specific user determined whether the user would be a candidate for a CPS earth 
station. This accessible traffic was the output for this task. Figure 3-1 
represents the flow diagram of how these various steps fitted together to go 
from the net addressable to the net a,~cessible. 
J.] NET ADDRI!SSABLE FORECAST 
The input into the naticnwide network model is the Ka-band net addressable 
forecast (Appendix I). Tne following configurations and availabilities were used. 
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The. forecasts were distributed to all real and artificial SMSA. (Appendix J). 
This allowed the u. of the nationwide CPS tr,ffic model to analyze traffic on a 
specific SMSA or state hinterland btJses. 
3A· SEGMENT TRAPPIC INTO gASSES 
In order to develop the nationwide network it WII neeelllry to segment the 
traffic into various claIRs dependin& on where it oriainated or terminated. AU 
tr,ffic oriainates or terminates in one of the areas listed below. F1&ure 3-2 
depicts the. four claIRS. 
CLASSES OF TRAFFIC 
Central city 
Other SMSA 
Concentrated Pockets in Hinterland 
Dispersed Throughout Hinterland 
3.'.1 Cenltal City 
This refers to a concept developed by the U.S. Department of Commerce. The 
central dty is that area commonly referred to as the "downtown area." The 
Census Bure,u, in definin& the central city (or central bu!'!.~ .. dis'rict) detcribes 
it as "an area of very high land valuation, characterized by a h1&h concentration 
of retall busineIR., offices, theatres, hotels, and "-nice" buaine .. ., and an 
area of high automobile traffic." Information about the central city is c')mpUecl 
baled on census tracts. Much of th~ infgrmation wa. analyzed Ulin& MDM and 
other computer models. In addition, in order to estimate the percent of SMSA 
traffic which dlener,ted or terminated within the central city, three .ite visit. 
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were made (see Appendix K). From this analysis it was concluded that 60~ of 
the traffic going to or from an SMSA was central city traffic. 
J.'.2 Other SMSA 
The area of the SMSA located outside the central city was defined as "other 
SMSA" to distinguish it. The percent of SMSA traffic generateci or terminated 
by this area is 40~. The following is the SMSA definition as given by the Bureau 
of the Census in the State and Area Metropolitan Area Data Book. 
An SMSA usuaUy includes a city (or cities) of a specified population size, which 
constitutes the central city and the county (or counties) in which it is located. 
(The exception is the Nassau-Suffolk, N.Y., SMSA which has no central city.) It 
also includes contiguous counties (A "contiguous" county either adjoins the 
county or counties containing the largest city in the area, or adjoins an 
intermediate county integrated with the central county. There is :'10 limit to the 
number of tiers of outlying metropolitan counties so long as all other criteria are 
met.) when the economic and social relationships between the central and 
contiguous counties meet specified criteria of metropolitan character and 
integration. SMSA's may have up to three central and contiguous counties meet 
specified criteria of metropolitan character and integration. SMSA's may have 
up to three central cities and may cross State Jines. In New England, SMSA's are 
composed of cities and towns instead of counties. 
J.4.3 Population Cciteria for SMSAs 
Generally, SMSA's include a city or cities of specified population, determined 
either by city or cities of specified population, determined either by the 1970 
Census of Population or by ~ subsequent special census or current estimates 
prepared by the Bureau of the Census. 
1. With the one exception noted, each SMSA must include at least: 
a. One city with '0,000 or more inhabitants 
b. A c.ity with at least 2',000 inhabitants, which, together 
with those contiguous places (incorporated or unincor-
porated) having population densities of at least 1,000 
J.' 
persons per square mile, has a combined population of 
50,000 and constitutes a single community, provided that 
the county or counties in which the city and contiguous 
places are located has a total population of at least 
n,ooo. (In New England, the cities and towns qualifying 
for inclusion in an SMSA must have a total population of 
at least 75,000.) 
2. A contiguous county is included in an SMSA if: 
a. At least 7' percent of the resident labor force in the 
county is in the nonagricultural labor force, and 
b. At least 30 percent of the employed workers living in the 
county work in the central county or counties of the area. 
3. A contiguous county which does not meet the ~uirements of 
criterion 2 is included in an SMSA if at least 7' percent of the 
resident labor force is in the non-agricuJtural labor force and it 
meets two of the following additional criteria of metropolitan 
character and one of the following criteria of integration: 
a. Criteria of metropolitan character: 
1. At least 2' percent of the popu!ation is urban 
2. The county had an increase of at least 15 percent in 
total population during the period covered by the 
two most recent censuses of popUlation 
3. The county has a population density of at least 50 
persons per square mile. 
b. Criteria of integration: 
1. At least 15 percent of the employed workers living 
in the county work in the central county or counties 
of the area, or 
2. 
3. 
The number of people working in the county who 
live in the central county or counties of the area is 
equal to at least 15 percent of the employed 
workers living in the county, or 
The sum of the number of workers commuting to 
and from the centra! county or counties is equal to 
20 percent of the employed workers Jiving in the 
county. 
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3.... Concentrated Hinterland 
The hinterland refers to all areas which fall outside the 313 designated SMSAs. 
Using information from Rand McNally and the CerlSUS Bureau the number of 
locations over 2.5,000 in population and outside the designated SMSAs were 
determined for each state. Population statistics revealed that 70 pecent of the 
rural population lived in such places. This was defined as the concentrated 
hinterland. 
3.'.' Dispersed Hinterland 
Hinterland not located in cities over 2.5,000 was defined as dispersed hinterland. 
This includes a large portion of the west which is sparsely populated. Thirty 
percent of the population was found to live in such areas. 
3.' TRAFFIC MODELS 
In order to provide the detail information required for a nationwide CPS 
network, it was necessary to develop SMSA and hinterland models. Traffic 
forecast had to be distributed to areas within a radius of II miles. 
. 
3.'.1 SMSA Traffic Models 
A model which would approximate the typical SMSA was developed. This model 
allowed aU SMSAs to be broken down into areas within a 4 mile radius, defined as 
a node. The center node was a circle with a II mile radius in the center of the 
SMSA. It was also assumed that the central city would be located in a circular 
area surrounding the center of the SMSA. The next group of nodes surrounded 
the initial node so that each in that "ring" is exactly the same distance from the 
center and lnclud@s the same area. The second ring contains eight nodes. Figure 
J-3 shows the model applied to Phoenix. As seen by the first through fourth 
rings, the outside radius of each successive ring becomes smaller as one moves 
away from the center of the SMSA. (The fifth and sixth ring are not drawn to 
scale, to show the central city boundary.) 
J-7 
t· n ,. q 11 nUti --. 
-
t 
I 
• i 
I 
. 
Node Group 
I~ 
1 
:'~gure J-3 
SM::'A Model 
ORIGINAL PAOI • 
OF. POOR QUALIT'I 
Phoenix 
Remainder of SHSA 
," 
," 
Since each node in a node ring is exactly alike it is nece$Sal')' to calculate the 
traffic for only one node in each ring. Two assumptions about the dispersion of 
"Jaffic are necessary to make these calculations. First, traffic is evenly 
dispersed across the central city. This assumption is based on the definition of 
central city, a built-up business area. The second assumption made was that 
traffic outside the central city declined as one moved out from the central city. 
Thus a node located directly outside the central city would have m~ traffic 
than a node located two rings away. Usine these assumptions and the geometry 
of the SMSA model it was possible to develop the formula (Figure J-lJ) to 
calculate the traffic in a given SMSA node. 
(Percent of the node ring within the central city area x percent of 
the SMSA traffic located inside the central city x Traffic for the 
SMSA + percent of the node ring outside the central city area x 
percent of the SMSA traffic located outside the central city )( traffic 
for the SMSA x Sensitivity Factor)/Number in node rine. 
Figure J-4 
Formula to Calculate SMSA Nodal Traffic 
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The formula is in two parts. The first part is concerned with traffic within the 
central city. These two parts are separated by a plus sign. The only ring where 
both parts are applicable is the one containing the boundary for the central city. 
The traffic calculated using these two parts is divided by the number in the node 
ring to find the amount of traffic in one node. 
To find the portion of the traffic in the central city multiply the percent of the 
node ring within the central city area (this is 100 when the node ring is entirely 
inside the central city; 0 when the node ring is entirely outside the central city; 
somewhere in between when the node ring is bisected by the outer boundary of 
the central city) times the percent of traffic located inside the central city (60 
percent) times the traffic for that SMSA (determine by the Market Distribution 
Model). 
To find the portion of the traffic outside the central city multiply the percent of 
the node ring outside the central city (100 - the percent of the node ring inside 
the central city) times the percent of traffic located outside the node ring (40 
percent) times the traffic for that SMSA (determined by the Market Distribution 
Model) times the sensitivity factor. The sensitivity. factor calculated using the 
formulas below takes into account that traffic diminishes as one moves away 
from the central city. 
Table J-l below presents an example of how to calculate the sensitivity factor 
when the central city boundary falls within the third node ring. 
Table J-I 
Sensitivity Factor Example 
Factor Normalized 
3/3 = 1.000 .351 
3/4 = .750 .263 
2/' = .600 .210 
3/6 = .'00 .17' 
2.8'0 1.000 
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J-S.2 Hinterland Traffic Model 
Statistics show that small cities are very concentrated with most significant 
business located within a small radius of downtown. This area was treated as the 
central city, with a radius of 4 miles. As in the SMSA model, 60 percent of the 
traffic generated or terminated within the city was because of businesses 
located within this area. Traffic located outside the central city was too 
dispersed to justify an earth station. Likewise the "dispersed hinterland" class of 
traffic was too dispersed to justify an earth station and therefore was not 
involved in the model. 
Another important concept of this model is the distribution factor. Census 
information reveals that cities over 2',000 vary widely in population and the 
number of businesses. It follows from this that a distribution of traffic must 
behave in a similar fashion. In order to approximate this, the distribution factor 
was included in the model. This factor adjusted the traffic for every state, 
distributing the traffic over the number of locations over 2',000 in population 
located within that state. 
Using information from census along with the assumptions and concepts stated 
above the hinterland model was developed (Figure J.,) to calculate the traffic in 
a given hinterland city. 
Traffic for hinterland (that state) x percent of hinterland in these 
cities, percent of hinterland in these cities x percent of traffic 
concentrated downtown /Number of cities over 2',000 but not SMSAs 
x Distribution Factor. 
Figure J.' 
Formula to Calculate Hinterland City Traffic 
The formula to calculate hinterland city traffic is applied to the 48 continental 
states. The hinterland traffic for each state is found through the concept of 
artificial SMSAs (Appendix C). This is multiplied by the percent of the 
hinterland popUlation located in cities over 2',000 (70 percent). This, in turn, is 
multiplied by the percent of traffic concentrated in the central city (i.e., 60 
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percent). This is divided by the number of places over 2',000 but not 
SMSAs (based on Census and Rand McNaUy data). This yields the average 
amount of hinterland traffic per city throughout that particular state. The 
distribution factor is then applied to approximate traffic dispersion throughout 
the state. The formula for the dispersion factor is given in Figure J-6. 
(l00 ! 2 x (A» 
(98 ! 2 x (A - 2» 
(96 ! 2 x (A - 4» When this term is equal to 1, 
the equation is set to 100. 
Figure J-6 
Formula for Dispersion Factor 
The dispersion factor produces a percentage by whlch to increase or decrease the 
average hinterland city traffic. The formula must dipserse the traffic in both 
directions since there is a fixed amount of traffic. "A" in the formula refers to 
the number of cities within the state with a population of 2',000 or more. An 
example of how the dispersion factor is applied is shown below. 
Traffic in hinterland equals 300 Mbps. There are' areas in the hinterland over 
25,000 but outside the SMSAs. Traffic would be disbursed as follows: 
3~0 x (.70 x (.60) x (100 ! 2 x (j) = ~~:~~ 
3~0 x (.70 x (.60) x (100 ! 2 x (j-2) = 22J.:ls2 
~ x (.70 x (.60) x I = 2'.20 , 
J.6 USER MODELS 
Since a CPS nationwide network by definition is user oriented, some 
assumptions about the amount of traffic which can be expected from 
specific users was necessary. Several sources of information were relied 
on to make these assumptions. Western Union's 100 years of providing servies to 
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specific users provided us with a good base of knowledge. In addition, a number 
of statistics were available on customer volumes of specific services. A 
computer analysis of the Dun and Bradstreet business file allowed us to study 
how organizations interact. From this file we could tell where headquarters, 
subsidiaries and branches were located; the dollar volume of the business at that 
location and the number of employees. Our intra-urban-topology research 
(Appendix K) provided a great deal of information about three specific SMSAs. 
Using these sources, we approximated what the percent of traffic which some 
particularly large users would have. 
The nationwide CPS model required two sets of approximations since one 
network used only private earth stations (un shared network) while the other used 
a combination of private and shared stations (shared/unshared network). 
Another aspect of the user model is the size of earth station which a particular 
customer would install. Our experience in this area and our site visits lead us to 
conclude that the minimum amount of traffic required to install a particular 
earth station was '0 percent of that earth station's burst rate. 
J.6.1 Unshared Network Customers 
The unshared network customer sizes allowed them to potentially capture up to 
'0 percent of the traffic which feU into a particular node. The remaining '0 
percent of the traffic was scattered over users too small to effectively utilize a 
CPS earth station. Based on our analysis this was captured in the following 
fashion: 
a. The largest customer within a node has traffic equal to 3/16 of 
that node. 
b. The next largest customers within a node have traffic equal to 
1/8 of that node. There can be 2 of l.i lese. 
c. The next largest customers within a node have traffic equal to 
1/ 16 of that node. 
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The shared/unshared network customer sizes allowed them to potentially capture 
up to 7' percent of the traffic which fell into a particular node. The remaining 
2' percent of the traffic was scattered over users too small or too scattered tc 
effectively utUize a CPS earth station. Based on our analysis this was captured 
in the following fashion: 
a. The largest customer within a node has traffic equal to 1/4 of 
that node. 
b. The next largest customer within a node has traffic equal to 
3/16 of that node. 
c. The next largest customers within a node have traffic equal to 
1/8 of that node. There can be 2 of these. 
d. The next largest customer within a node has traffic equal to 
1/16 of that node. 
e. Traffic will go shared if the crossover favors this method. 
3.7 EARTH STATION SIZE 
The size of the earth station which a particular user or group of users would 
install depends on the amount of traffic they have and whether it is an unshared 
or shared earth station. Table 3-2 below presents the types of earth station 
considered in this analysis. A full description of each of these earth stations can 
be found in the cost analysis appendix (Appendix F). 
Table J-2 
Earth Station Sizes 
Unshared 
6.2 M8PS 
1.' M8PS 
64 K8PS 
3-13 
Shared 
32.0 M8PS 
6.2 M8PS 
1.' M8PS 
3.1 NATIONWIDE CPS NETWORK REPORTS 
The output of the nationwide CPS network model is a series of four reports 
(Tables J-4-J-7); two for the different availability levels and two for the 
different earth station configurations. Table J-_ is a reference to these 
printouts. 
Table J-3 
Table Numbers of CPS Reports 
Availability Configura tion Table Numbers 
.99' Unshared J-7 
.99' Shared/Unshared J-' 
.999 Unshared J-6 
.999 Shared/Unshared J-4 
Column I in each of these tables is the order in which the SMSA or the group of 
cities comprising the states hinterlands ranks when the amount of traffic which 
could be captured by a nationwide CPS network in the year 2000. Column 2 
presents the SMSA or state (in addition, states include a " " to easily identify 
them). Column 3 is the amount of traffic one could expect to capture. The next 
four columns show the number of each type of earth station to expect in each 
location. Table J-2 identifies the various size earth station with the appropriate 
column headings. The last column gives the number of square miles in the 
central city. Some definitional problems existed with just what constitutes a 
central city. To avoid these problems, a limiting percentage was applied as it 
was the metropolitan area. The largest a central city could be was limited to 4 
percent of the total metropolitan area of the particular SMSA. 
The next three columns show the amount of traffic by Sf!rvice type which was 
either transmitted or terminated within a partic:ular area. This allocation was 
based on the market distribution (Appendix C) and was similar to the CPS 
distribution as explained in Appendix H. The next column is a summary of the 
traffic aHocated to a specific area. The captured column is the ratio of the 
traffic captured to the total amount of traffic allocated. The number of square 
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miles in the metropolitan area is given in the next column. The size of the 
SMSAs is limited to 3.500 square miles. This assumption is based on the sphere of 
influence or the effective distance which an SMSA has major business located 
away from the central city. For states, this column is the number of Jocations in 
that state over 2.5,000 in population but not part of an SMSA. 
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70 PES "OINES IA 16 . 50 0 0 22 1 5 4 .51 4.23 29.30 BB.12 18.73 Jl36 210 
71 WIIT£RPURY CT 16.50 0 0 22 0 4 9 . 24 3.H:! 26.54 79.60 2('.73 257 100 
72 Pl'IlERSOH-CLJFTON- PI'IS 16.05 0 2 13 0 48.21 3.74 2::;.90 77.'13 20.60 172 7 0 
73 .JI\C·kSOfIVI .. LE FL 1~.'10 0 I 17 I 61.56 4.78 3:J . 18 99.::;1 15.90 3199 144 
14 BilTON ROUGE LI'I 15.90 I) I J7 I 48.43 3.16 26.10 78.~9 20.31 1617 117 
75 Jl'ICkSOH "S 15.'1'0 0 I 17 I 46.30 3.60 25.00 74.90 :'1 . 21 1651 liB 
76 ~L£HTOUN-8£THLEH£"- 15.7~ 0 0 21 2 71.83 5.57 30.71 116.1 2 13.56 1470 t~2 
77 SIICRAHENT O CA 15.7::; 0 0 21 1 53.30 4 .14 28.73 86.16 18.:70 3434 141 
7' NEWPORT NEIIS-HNtf'TOH 15.75 0 0 21 I ~2.3B 4 . 06 Z9 . 23 84.67 18 . 60 638 192 
7. /\USTJN TX 15.7~ 0 0 21 1 50.00 3.94 2 7.39 82. I ~ 19. 18 ~766 145 
80 " I CtfITI'I KS 1~.75 0 0 21 t 49.54 3 . 84 26.70 80 . 0'1 19.67 244ft 1 4 2 
U 81 R~ElOH-1ItJRtfM Nt.: 1:5. 1:5 0 I 16 I 61 . 66 4 . 78 33 . 23 99.68 15 . 20 1553 114 
I 82 om..l'IHOO n. 1" . 15 0 t 16 1 4 9 . 20 3.8~ 26.~6 79.67 19 . 02 ~S~8 143 
-
13 WES' PI'lL" Il£ACH- DOCI'I .5.1:; 0 I 16 I .19 . 69 3.08 21.J9 64 . 16 23 . 61 20Z.J 1J2 
...... 8 4 HI'ISHtM NIt 15.15 0 I 16 0 :J6.8~ 2.06 19.05 59.5:1 2S.45 1~4 6" 
B5 IImOCKT ON M 15.15 0 I 16 0 35.77 2.78 19.~B 57.1J2 ~lt.:lO 117 57 
86 • HEll J£RSEY 15.00 0 0 20 0 57.01 ".49 31.16 93.46 16 . 0~ 3 
87 L(Mii£LL M - H14 15.00 0 0 20 0 40.09 3.lt 21.61 6 4. 01 23.J5 179 73 
88 NOfCf'Olk-VlROINIA 11£1'1 14.:'5 0 0 19 2 7 4. 09 5.75 J9.93 119 . 77 11.90 1137 3.41 
.9 GRAHD RI'IPIDS "I 14.25 0 0 19 2 69.7Y ~.~2 37.62 IIZ.IU 12 . 63 1420 169 
90 L~IHG-t"'ST LNlSIHG 14. 25 0 0 19 2 67.88 5 .;!7 J6.50 109.73 12.99 22'77 13'1 
91 COl."""11'I Sf: tJ.50 0 0 10 56.04 4 .4 1 30.63 91.09 I ... 61 146::; 1::;0 
92 LIWnEHCE-JII'IY£RHILL " 13.50 0 .. 10 0 42 . 12 3.27 ;':7.70 68.08 17.1J3 305 116 
.3 FLINt "I 12 . 00 0 0 16 2 5:;.05 4.27 29.67 00.99 13 . 40 1 102 206 
9 4 LITTLE ROCK-HORtH LI 12 . 00 0 0 16 I 51.17 3.97 27.58 82 . '''] 14 . 51 1407 1::;3 
n WORCf'ST£R HI'! 12.00 0 0 16 I 4'1.76 :1.8" :t6.0~ 90 . 44 14 .92 558 170 
96 CltMLESTOH- HOIlfH (;111'1 12.00 0 0 16 I 47.35 3.6 7 ~5.~2 76.~4 1~.60 2"19 144 
97 • VIRGINIA 12.00 0 0 16 0 62 . 11 4 . 9 2 33.'47 100 • .to , 1.9~ 5 00 
98 £LKIII'IR' I N 12 .00 0 0 Il. 0 43.02 J.34 2J.1Q 69.!f4 J 7 . 2S 468 159 ,.~ 
9. RACINE YI I :? OO 0 0 16 0 37.::9 2.09 20.10 60. 27 17.?1 337 I~ (!£i 100 GR££NSIIOnO- Y I HS1T(JH - 5 11.25 0 0 I::; 2 71.45 :i.S4 38.51 Ilj.50 7.74 3213 .... 
101 SYMCUSE NY 11.25 0 0 I ::; 2 67.79 !i . ;t8 3".65 107.92 10.24 2 .. 17 1 42 O Z 
102 ,.mT Ul\YH£ IN I t .~~ 0 0 I~ 2 62.t;! 4.02 :n . 4R 100 • • 2 11.:70 1;-:;0 122 :u1! 103 KNOXVILLE TN J ! . ~5 0 0 I ::; I !'on . 0" 4.57 31.72 q~. J5 1 J . 82 1630 IL' 
104 T""fTON NJ I t .~5 0 0 :5 I 41.80 3.71 25.90 7 7.J'1 1 •• 54 2::!O 90 O "tJ 
105 NEY ItFDFOOD M I I .25 0 0 l~ I 4 1 .0n 3.17 :!4!.14 "6. 4 1 16 ..... ~O& 83 C > 
106 I'lL I1U11U£ROU£ .... II .25 0 0 15 I 30.01 3 01 20.93 62.J9 1 7 .92 3500 140 > G) 
101 LN"I'Il'ETTE LI'I II .2~ 0 0 I~ 1 31 . 30 2.43 16.97 50.60 2~ . 24 263 10. CFT2 
loe F ITClletJRO-lE ONI Nt' TeR 11 .:!~ 0 0 15 0 34.71 :' .69 18.71 ~6.11 :'O . O!; 167 69 ~ -109 YIL"INOTON D£ -NJ 10.50 0 0 1 4 ;;0 60.14 5 . 2 9 ~A.72 t10. 1 ~ 9.53 116::; 208 
1I0 YonK PI'I IO.~O 0 0 I .. 2 :-;6.90 ... ~ :! .\0. ;> 1 92.11 11."0 1 .. ~5 .1,:; 
TABLE J-4 
.979 slInr:l: (I I UN!3U1\fiI II 
CN'IUflED LnG "Ell SML "INI VOICE r'" 11\ VIDEO '01 ,,'- ( N ' llmf:to "E1HO CITY 
PUlPS ES ES £S ES "8PS "In'S "r<rs "liPS f'r., 50 "I SO 111 
III YOUNGS'OWN-~EN ~I 10.50 0 0 14 2 ~6.82 4.41 30.63 71.06 11.43 JO~3 :!16 
II:;> nEllblNO f'1I 10.50 0 0 14 :2 5t..:!.l 4.37 30.33 90.9 7 1 J .~4 06~ 21~ 
113 M('ISOH WI 10.~0 0 (I 14 ~ ~~ .O9 4.34 30.1 ~ 90.;,:; 11.6? 1199 204 
114 GMY - IWtttOND- EI'IST CII 10.50 0 0 14 2 ~5 .. 8" 4.33 30.10 90.~7 I 1.63 937 21 
115 ~EEPSIE Nr IO.~O 0 0 14 :! 55.01 4.;"'7 ~9,":i 09.93 1 '.01 DU 212 
116 CilftRLE5TOH ~V 10.:;0 0 0 14 :1 !i3.50 4. t:5 ~R.04 06.49 12. 14 l::!5S 197 
I I 7 NEW L ONprP.f· NOn"l CII r: 10.50 0 0 14 i 47 .32 3.67 25.50 76.50 13.73 470 162 
119 UlRI\IN- EL fR11'I 00 10.50 0 0 14 0 45.69 J.~J 24.63 73.86 14.2:! 495 166 
I" VINELNtD-"ILLVILLE - 1l 10.50 0 0 14 0 4J.60 3.38 :!~.50 70.49 14.90 5 00 167 
I~ EUURI'I NY 10.50 0 0 14 0 4 :.1 .49 3.30 2~.90 68.69 15.29 415 141 
121 PIT'SFIELD "" 10.50 0 0 14 0 41.66 l.;!J 22.46 67.35 15.59 213 85 
122 GM:EN M Y WI 10.50 0 0 14 0 38.76 3.01 ~0.99 62.65 16.16 524 112 
123 "l'If ClTY "I 10.50 0 0 14 0 39.24 '2.97 20.61 61.8] 16.99 441 1 5~ 
124 ClINTON Ott 9.7'5 0 0 lJ 2 5".69 4.:24 :!9.49 80 , 41 I J .03 965 217 
12:5 ' . MCASTER PII •• 75 0 0 13 2 53.70 4.17 :!9.94 96.81 J •• 23 946 217 
126 SOUTH IlEN(I IN '.75 0 0 1:\ 2 53.60 4.17 28.93 86.77 11.24 909 216 
127 ERIE PII 9.75 0 0 I,) 2 52.36 4.06 2FJ.~2 84.65 t 1 .~~ DI3 ~12 
I 28 ""'" MIIOA r: I 9.75 0 0 13 2 51.24 3.99 27.6~ 0 2 .04 It.77 71' ·:'02 
12' IITLNtllC CITY NJ 9.75 
° ° 
13 I 47.16 3.66 2!i.42 76.:!4 1:!.79 56. 181 
130 HftftILTOH-"ID~ETOWN '.75 0 0 13 I 45.11 J.~o 24.31 7'2.7~ '3.31 471 160 
131 CIILUtt"'1S OI\ - IIL '1.7~ 0 0 13 I 40.34 _. 13 21. 74 65.2:! 14.'5 1100 213 
132 LJ MCOl.~ NE 9.75 0 0 13 I 39.13 3.04 21 .09 63.26 15.4' 945 214 
113 EL P/\SO ,. 9.75 0 0 13 1 34.51 2.68 18.60 5~.79 17.48 1057 215 
114 SNcAS01/\ Fl 9.75 0 0 13 I "10."9 2 .33 16.21 49.63 20.05 507 104 
IlS I'll TOON/\ PII 9.75 0 0 13 O. 43.79 3.40 23.60 70.00 13.77 530 113 
136 LIIFIIYE1TE- WEST LI'IFI'IY 9.75 0 0 13 0 43.61 3.38 23.50 70.49 '3.93 500 167 
U 137 " Mi')FI£LD Ott 9.75 0 0 13 (J 43.30 3.37 23.39 70.13 '~.90 496 ." ... I :~" M1I£RSON .N 9.75 0 0 Il 0 4t.~B 3. 20 22.:!S 66.73 I <.61 453 156 
00 139 HI'IOCnS1OWN "~ 9.75 (t, 
° 
13 0 40.30 3.13 21.72 65.14 14.97 459 157 
1.0 tl'l CROSSE: WI '.75 U 0 .3 0 3:!.50 2.52 17.52 52.54 18.56 451 155 
1 4. LMIRENCE KS 9.75 0 0 13 0 28.09 2.::!4 15 .57 46.70 20.90 471 160 
1.2 GllLVESTON- 1EXIIS CITY 9.75 0 0 13 0 '17.99 2016 15.03 45.07 21.63 399 14:! 
143 STEU~NVILl[ -WEIRTON '.00 0 0 12 0 -.4. to 3.42 23.77 71.30 t~.62 592 103 
144 M£WNU( Ott 9.00 0 0 12 0 42. 1::; 3.27 ~2.7~ 60.1" 13.21 696 199 00 I 45 ROCKf'rJRD Il 9.25 ;, 0 II 2 50.36 3.91 27.14 01.41 10.13 902 211 .,,~ 
146 GR£ENVJLLE-SPI'IRT~N8U D.:!:> 
" 
0 11 I 56 .00 4.35 30.23 10.66 9.10 :!115 13~ d Cil 147 OHI\TT~~ TN-Gil B.2~ 0 0 II I 54.09 4.26 29.~8 80.73 9.30 2109 135 •• 8 PEOfUI'I IL 8.25 0 0 II I 54.06 4.19 29.14 97.39 9.44 180l 125 0 2 14' DtWENPOnT-ROCk I!>LI'IN 0.25 0 0 II 1 49.31 3.03 2/J.57 79.70 10.35 1704 12 1 ;G~ ISO SMIHIIW "I 8.:!:> 0 0 II I 45 .48 :1.53 24.51 73.51 11.2:! 814 2 12 
JSl ~I'ITETT£VILlE He 8. 25 0 0 II I 43.67 3.39 23.54 7 0.:;9 11.69 6~4 194 0'"0 JS2 HllM:HESTER NH 8.25 0 
" 
II I 41.7' 3.24 22.:';2 67.S:; 12.21 ~SB 101 C ,:;:, 153 KN10N Ml\RDOR "I 8.25 0 0 I! I 39.53 3.07 21.30 63.90 1;!.91 580 103 ::>r: IS •• KENTUCkY 9. ~5 0 0 II \) 52.56 4.00 29.33 04.9;1 '1.71 4 r-155 • "INH£SOTII 0.25 0 0 II 0 49.46, 3.94 2 .... 66 79.9" 10.32 7 ~ ... 156 • NEIJRI'ISkIl 9.25 0 0 II 0 30.04 2.33 16.19 4n.56 16.99 ~ 
157 ~~ CITT - kIHGSrO 7.SO 0 0 10 2 54.3 7 4. 22 29.30 07.09 8.53 ::'866 146 
158 JOIINSTOWN P/\ 7.SO 0 0 . :> .9.91 3.87 26.90 00.69 ~.29 .no 123 
159 E~ILLE IN-KT 7.50 0 0 10 48.11 3.73 25 . 93 77 . 77 9.6·'1 1975 131 
160 UUNTSVILLE i'lL 7.50 0 0 10 46. ~ ' 3.6t 25.07 75.10 9.m .9.9 129 
t61 AUIXISTI'I ~" !lC :>.50 0 0 10 4:5 .'" 3.~" ' 4. 73 7 ... 18 '0.11 1700 120 
J 62 ttDNt AN> I DS J /\ 7.50 0 0 10 40.36 3.1:1 7 t. 75 6 :5 .24 11.50 717 203 163 IMTERLOO-CEDNt rl'llLS 7 .50 0 0 .0 34.99 ~ . 72 18.06 56.'j ~ 13. 26 5 69 180 
J64 ROCHESTER "" 7 .5(; 0 0 H' 34.16 :;, .6~ 18.41 5S , 2 ~ 13. ~0 6 :; ,~ 195 
165 ""'" 1ST ON I'll 7.50 0 0 10 3').05 :;!.63 lB.;'!" 54. 7-:" 1:J. 7 1 611 109 
. - - ~ L-i 
.. ..I 
to 
- . 
LE , If , - , 
.999 SII,'Rl:tJ/Ulmll/\nE[I 
CIIPTURH' LnG MEO SML MINI VOICE O/\T/\ VIOI:O TOT/\L c/\rTUnEl' MI:TRO CITY 
"BP!) ES ES ES Ell MBPS MBPS M(lPG MBPS peT so MI GO MI 
166 OAYTONII BEIICII FL 7.50 0 0 10 33.00 2.56 17.79 5:J.J~ 14.06 106:! ::!J~ 
1 •• ~ GI\DSOEN ilL 7.50 0 0 10 32.63 2.53 17.~9 52.75 t~.:!2 5~!i 170 
168 110N~OE L/\ 7.50 0 0 10 3::!.S6 2.53 17.55 52.64 14.25 630 192 
169 "ELBOURNE-TITUGVILLE 7.50 0 0 10 32.50 2.52 17. :52 52.54 1'1.27 lOll 21/ .. 
170 LUBBOCK TX 7.!'I0 0 0 10 32.34 2.51 17.43 52.27 14.35 B93 216 
171 IILBI'IHY Oil 7.50 0 0 10 1 32.05 2."9 17.27 51.81 14.40 67B 199 
172 SIOUX FIILLS SO 7.S0 0 0 10 1 30.04 2.33 16.19 40.56 15.44 013 212 
173 FORT MYERS FL 7.50 0 0 10 I 2".05 2.25 15.66 "6.'16 15.97 785 209 
174 • "I'IRYUINl, 7.50 0 0 10 0 5~.~1 4.;!J 29.30 BO.13 0.51 5 
175 & Of(L/\HOt1I1 7.50 0 0 10 0 20.19 :;! .19 15.20 45.58 16.46 3 
f76 & SOUTH OIlKOT/\ 7.50 0 0 10 0 22.Bl 1.77 12.30 36.89 20.34 2 
177 • flORTH OI\KOTII 7.50 0 0 10 0 22.11 1.72 11.92 35.7!5 :'0.98 2 
179 L1M/\ OH 6.75 0 0 9 2 4A.50 3.76 26.1 ', 78.40 B.61 1705 121 
179 BINGHAMTON NY - PII 6.75 0 0 9 I 51.HI 3.97 :!7.50 02.71 9.16 2071 134 
180 HUNlINGTON- /\SIILI'IN[' W 6./5 0 0 9 1 40.09 3.73 25.92 77.73 0.60 1756 123 
191 KENOSH/\ WI 6.75 0 0 9 1 34.00 2.64 10.37 55.0'1 12.25 272 105 
182 • TENNESSEE 6.75 0 0 9 0 :H.ll 3.97 27.54 92.62 Ad7 4 
183 GLENS FIIl.LS NY 6.75 0 0 9 0 38.90 3.02 :!t .01 63.02 10.71 1723 · 121 
184 ON/lIURY CT 6.75 0 0 9 0 35.04 2.72 10.89 56.64 11.92 :!5:i lOt) 
185 MUNCIE IN 6.00 0 0 8 2 42.44 J.:!9 22.07 60.60 9.75 396 142 
196 TERRE H/\UTE IN 6.00 0 0 9 1 43.39 3.37 :!3.J8 70.14 0.55 1499 150 
187 SHREVEPORT ll'l 6.00 
° 
0 8 I 43.26 3.36 23.32 69.93 8.:>8 2363 1"1 
188 MONTGOMERY ilL 6.00 0 0 9 I 42.06 3.26 22.67 60.00 0.02 2013 132 
189 BLOOMINGTON IN 6.00 0 0 0 I 39.r/0 3.09 21.~5 64.3" '1.33 3R6 139 
190 PORTLI'IHD ME 6.00 0 0 9 I. 37.70 2.93 ~0.36 61.07 9.82 367 134 
191 TOPEKA KS 6.00 0 0 0 1 37.49 2.91 20.20 60.59 9.90 17A4 J23 U 192 • "ISSOUPI ".00 0 0 8 0 60.36 ... 68 . 32.53 97.58 6.15 7 , 
..... 193 • CIIl.IFORHJII 6.00 0 0 9 0 41.72 3.24 22.49 67.45 fI.90 ~ 
'-D 194 • TEXI'IS 6.00 0 0 0 0 40.22 3.12 21.68 65.02 9.23 4 
195 • MJSSISSlf'PI 6.00 0 0 (I 0 35.32 2.74 1'1.03 57.0'1 10.51 5 
196 SlfEflOYGIIN WI 6.00 0 0 8 0 35.23 2.73 18.99 56.95 10.54 1776 124 
197 • FLORIM 6.00 0 0 0 0 33.74 2.62 10.10 54.54 11.00 5 
199 • KI'INSIIS 6.00 0 0 9 0 32.70 2.54 17.62 52.9'" 11.35 ~ 00 199 lEWISTON-IlUBURN HE 6.00 0 0 8 0 30.32 2.35 16.34 4'1.02 12.2" 102 910 
200 RJVERSJrtE-SIIN BERNI'R 5.25 0 0 7 1 "3.40 3.37 23.39 70.11. 7.40 3500 140 .,,~ 
201 MOPllE flL 5.25 0 0 7 1 43.01 3.34 :!:! .IB ~9.~2 7 .55 2810 146 ~i5 202 ll'lS VEGIIS NV 5.25 0 0 7 1 40.82 3.17 22.00 6::0.91 7.91. 3500 140 0-
203 DULUTH- SUPERIOR MN-W 5.2:5 0 0 7 1 40.11 3.11 ~1.6;,! 64.0'1 8.10 3:;00 140 0 2 204 BE/\UMONT-PORT ARTHUR 5.25 0 0 7 I 36.93 ~.87 19.90 59.70 (1.79 2207 137 ~f.! 205 PENSI'ICOLI'I FL 5.25 0 0 7 1 36.56 2.84 19.71 :59.11 9.0B 1697 1:;:0 
206 FRE!lNO C/\ 5.25 0 0 7 J 36.17 :!.9t 19.49 58 .... 7 8.9B 3:'>00 140 .o"'tl 
207 TUCSON liZ ~.25 0 0 7 1 36.03 2.90 19.42 50.24 9.01 3500 1 .. 0 C~ 
208 FI'IYETTEVILLE-SPRINGD 5.2:5 0 0 7 J 33.9'1 2.64 18.3:' 5" • .,4 9.56 1009 125 >" 209 COLORI'IDO SPRINGS CO 5.25 0 0 7 1 33.:;:) 2.60 18.00 54.24 9.68 2710 J45 em 
210 EIIU CllllRE WI 5.25 0 0 7 1 33.04 2.56 17.81 53.41 9.83 1665 119 ~i) 211 WI'IUSIIU WI ~.25 0 0 7 1 32.65 ::!.~J J 7 .60 ~2.7B 9.95 1596 115 212 CORPUS ClmlSTI TX :5.25 0 0 7 1 J;!.45 ~.52 17.49 ~2.4~ lO.Ol 15~!6 tJ3 
213 Ulf(ELI'IHD- WINTER "I'IVE 5.25 0 0 7 1 31 .9~ 2.48 17.21 51.6:! 10.1 7 1850 127 
214 IIM/\f<lllO TX 5.25 0 0 7 J 30.62 2.38 1".50 49.~O 10.61 1812 1 ? :'i 
215 BILOXI-GULFPORT "S :;.25 0 p 7 1 29.95 ;t.32 16,J 4 4rJ. 42 10.04 1515 J 12 
216 SPOKIIH£ WI'I 5.25 0 0 7 1 20.15 2.19 J 5.17 4:.'i.~,., 11.54 17:50 12:1 
217 TI'ICOHII WI'I 5.25 0 0 7 .1 27.75 2.15 14.9/t 44.011 J J. 70 1676 119 
218 MCI'ILLEN- PIt/\RR- EDINIlU 5.25 0 0 7 t V.O"' 2 . 10 14.50 4.1. 72 12.01 1513 113 
219 • UTAH S.25 0 0 7 0 ?O.65 1.60 11.1 .1 ~ J .3? 1~. 7~ 3 
220 • "OHTIINI' ~.25 0 0 7 0 19.77 1.46 10.11 30 • • 1:1 17.31 :2 
u , 
N 
o 
221 UTIC~-nOHE NY 
222 IIPPLETON-OSHt(OSII WI 
223 FORT S"ITH ~R-OK 
224 KILLEEN- TE"rLE TX 
22:5 IILEX~N[,nIII LII 
22ft WICIiITII F~LS . TX 
227 FIIRGO- HOORHEIID ND- HN 
228 OCIIUI rL 
229. OHIO 
230. ILLINOIS 
231. ~5511CHUSETTS 
:':32. IOWII 
233 PIIK£RSFIELD ell 
234 SIINTII BIIRBnAII- SIINTII 
23:5 HOOESTO CII 
236 ROIINOKE VII 
237 LYNCHPURO VII 
238 "lie ON Oil 
2:!.' SPRINGFIELD HO 
240 SIIVI\HH"" I 01\ 
24i lllLL~HI\SSEE FL 
~42 TUSC~LOOSII ilL 
243 TEXIIRk","II 'X-IIR 
244 ST CLOU(l HN 
2"5 ~8ILENE TX 
246 OXNt\nO-S IHI V~LLEY -V 
247 F'UEIlLO CO 
248 SIIN IINGELO TX 
249 FORT COLLINS CO 
2:50 GRIIND FORKS ND- "N 
251 GREELEY CO 
252 rRDVO-ORE" UT 
253 BILLINGS "T 
254. tNOHINII 
25:5 F~L RIVER ""- RI 
2:56. DEIMO JjlI 
257 RENO NV 
258 S","TII ROSII ell 
259 EUOENE-SPRlNO~I£LD 0 
2';0 LMEOO TX 
261 VIIlLEJO -F",rRFIELO-NII 
262 IIIS"1IRK NO 
263 SIIlE" OR 
264 CIISF'ER IIV 
2ft5 Lllfi CRUCES N" 
266 VIIKI"", WII 
267 OREt\T FIILLS "T 
269 N£WBRGH- "IODLElOWN N 
2ft9 WILLIIIHSf'ORT PII 
270 PIIRKERSBURG- HIIRIETTII 
271 c~m.onESVILL£ VII 
272 SHNlUN Pt\ 
273. CONNEcr leUl 
274. WISCUNSIN 
275. IIlll8~ 
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4.50 
". 5 0 
4.50 
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4.50 
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TABLE J-4 
.999 S"IIREII/UN9HIIRF.:D 
"HII 
ES 
1 
I 
1 
I 
I 
1 
I 
1 
o 
o 
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o 
o 
o 
o 
2 
I 
1 
I 
I 
I 
1 
I 
I 
I 
I 
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CIIPTURED lRG HED SHl HINI VOICE ['I'ITI'I VI['EO TOT III CllrlllRCD HlemO CJH 
"BPS ES ES ES E!l /fliPS "liPS "'IPS "'4f'!i PCT SO "I SA "J 
276 • SOUTtI CI'IROllNII 3.00 0 0 4 0 3.).85 2 .39 16.63 49.07 6.0~ 5 
277 • I'IRKI\NSI\5 3.00 (j 0 4 0 JO.05 2.33 16.20 40.59 6.17 .. 
270 • I. OUI S IIINI\ J.OO 0 0 4 0 2'1.5'1 2 .30 15.95 47.04 6. ':' 7 4 
279 • OREGON 3.00 0 0 4 0 2-4.05 1.93 1:l.3? 40.17 7.4 7 4 
280 • COlORIlDO 3.00 0 0 .. 0 24.22 l.eO lJ.O:; 39.15 7.66 .. 
291 • NEW HEXICO 3.00 0 0 4 0 21.J9 1.66 11.53 3 •• ~n 8.60 5 
202 • I'IRIZONI\ ' 3.00 0 0 4 0 20.03 1.62 11. 2J J3.67 B.?1 J 
2113 • "'1'15111 NO rON 3.00 0 0 4 0 19 . 17 1.49 10.33 30.'10 9.60 3 
204 Kl\lI\HI\ZOO- F'ORTI\O£ "I 2.25 0 0 3 2 50.47 3.92 27.20 01.S9 2.76 1165 ~oo 
2R5 SPRINGFIElO IL 2.~5 0 0 3 2 46.32 J.59 24.96 74.B7 3.01 11'10 ~o~ 
ZB6 CHI\HPI\IGN-URBI\NI\-RI\H 2.;tS 0 0 J 2 45.14 3.50 2" .33 72.97 3.0n 1000 ~17 
207 BI'ITTLE CREEK "1 2.25 0 0 3 2 .".45 J.45 23.96 71.96 3.13 1::'63 196 
29B JI\CKSON HI 2.2~ 0 0 3 2 43.00 3.34 23.1B 69.51 3.24 69B 200 
289 WIIEELJNO W-OII 2.25 0 0 3 1 4J.B3 J.40 23 .62 70.n6 1.1B 944 217 
290 STIITE COLLEGE PI\ 2 .. 25 0 0 J 1 4J.Bl 3.40 23.61 70.Bl JolO 1115 ~J2 
291 C',"BERlI\NO "[I- "'V 2.25 0 0 J 1 42 . 65 3.31 22.99 68.94 J.26 750 2 07 
292 "USKEGON-NORTON SIIOR 2.~5 0 0 J 1 42.JJ 3 • .20 2.2.91 60.43 3.~9 1037 2 16 
293 I(DKO"O IN 2.25 0 0 3 I 40.51 3 .... 21.83 65."0 J.44 5~. ' 170 
294 ['ECtHUR IL 2.2!i 0 0 3 I 40.20 3.12 21.67 6".99 3.46 573 102 
295 I'ISIIEVIlLE NC 2.'S 0 0 J 1 40.15 J.l:! 21.64 64.90 J.47 1107 212 
296 SM.IS8URY-COHCORO He 2.:!5 0 0 J 1 J9.77 3.07 21.44 64.30 3.50 1250 197 
297 9t.OOftINOTOH- NORHl'Il I 2.2~ 0 C J 1 JB.S2 2.99 20.76 62.27 3.61 1l7J 207 
298 Jl'lNESVlllE- PElIOT WI ~.25 0 0 3 1 JB0I7 2.96 20.57 61.70 J.6::; 721 203 
299 tllCKORY NC 2.25 0 0 J 1 37.40 2.90 20.16 60.46 3.72 653 194 
Joo CLnRkSVILLE- tlOPIc:JNSV 2.25 0 0 ~ 1 J7.JJ 2.90 ;!O .I ~ 60.J5 J.7J 1264 196 
JOI OWENSBORO kY 2.25 0 0 J .. 36.45 2.93 19.65 5B.9J J.02 4(,2 159 
u J02 lIUlIUOUE I'" 2.25 0 0 J I JS./tl 2.76 19.19 57.56 J.91 612 IBO I J03 PURllNOTON VT 2.25 0 0 J 1 J4.43 2.67 . 10.5~ 55.65 4.04 417 147 N 
-
304 lEXINOTON-FftYETTE kY 1.50 0 0 2 2 SJ.06 4.12 20.59 05.77 1.7~ 149J 200 
J05 SPRINGFIELD OH 1.50 0 0 2 2 43.32 J.J6 2J.J5 70.03 2.14 9J4 21J 
J06 PETERSPURG-COlONII\L 1.50 0 0 2 1 J8.B2 3.01 20.92 62.7~ 2.J9 OOB 2lt J07 I\H['ERSON BC I.SO 0 0 2 I J6.S4 ~.B4 19.70 59.07 2.~4 7 .. 9 206 308 I\THENS GE 1.50 0 0 2 1 J~.72 2.77 19. 25 57.75 ;!.60 929 217 309 kNll(I'IKEE Il 1.50 0 0 2 1 35.27 2.74 19.01 57.01 2 .6J 670 190 Jl0 FLORENCE i'lL 1.50 0 0 2 I 34.99 ;!.71 18.01 :56.41 2.66 1250 197 
J11 FORENCE SC !.SO 0 0 2 I J4.24 2.66 19.45 5:'i .J~ 2. II 005 2JJ 312 WILHINGTON Ne 1.50 0 0 2 I 34.04 2.64 10.J!:; 5!i.03 2.73 1040 216 
Jl J ROCK IIlll se 1.:50 0 0 2 I 3J.92 2.62 19.23 54.67 2 .74 604 199 00 J14 JI'ICkSOHVJlLE He 1.50 0 0 2 I JJ.27 2.50 17.93 !lJ.77 2.77 765 ;too 
J15 COlUnElI'" HO I.~O 0 0 2 1 J3.02 2.56 17.79 :5J.J7 ~.91 605 199 "":0 
J16 10WI\ CITY IW 1.50 0 0 2 1 J2.99 2.56 17.70 5J.JJ 2.81 619 109 "tJS JI7 .JOf>t..IH "0 1.50 0 0 2 t J2.35 2.51 17.44 52."30 2.87 1271 195 0-JIO IMCO lX 1.50 0 0 :2 1 J;.t.I:! 2.49 17.Jl !lJ.92 2. 09 JOOO =:!J 7 OZ J19 OI\IHESVILlE Fl 1.50 0 0 :2 1 Jl.90 2.40 17.2~ 51.71 2.90 916 21/. ~1J! J20 TYlER TX 1.50 0 0 2 1 31.21 2.42 16.02 50 ... 5 7.97 934 217 O~ J21 lOHOVIEW TX 1.50 0 0 2 t 31.12 2.41 16.77 50.31 2 .?O IPS 207 J22 Sf JOSEF-It HO J .50 0 0 2 J 30.63 2 .39 16.51 49.5J 3.03 fl40 21J c:> J23 SIOUX CITY HE-III 1.50 0 0 2 1 30.50 2.37 16.40 49.43 3.03 1126 2JJ l>s;-, J24 LME C'II'IRLES ll\ 1.50 0 0 2 1 JO.57 2.37 11.,47 49.41 J.04 1105 2 12 !: !t'] 325 PINE BlUFF I\R 1.50 0 0 :2 1 JO.oo 2.33 16.21 49.63 J.OO 07l 215 ~ii J26 PORTS~lUTH-OOVER -ROC 1.50 0 0 :2 1 ~'1.96 2.32 16.15 4B.44 3.10 496 166 327 ll'lWi ON Ok 1.50 0 0 2 2 '1.2:-; 2.27 15.76 47. 29 :1.17 100 .. 214 328 PftSCftOOUlI'l-HOSS POIN 1.50 0 0 2 2'1 .00 2.25 1'5.63 41t.A7 3.20 7J6 205 J29 FORT WAf.. TON IIEI\CH Fl I.SO 0 0 2 20 .97 ~.2!) 1:'>.61 41>.B:1 3.20 944 2 t 7 J30 P~I\Hft CITY FL 1.:';0 0 0 2 20.30 ? ;:!o 1~.2~ 4~.7" :1.~O 747 206 
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Mill' S ES ES ES ES HIIP5 HSPG H(lPS Morn PCT 51l HI SO HI 
331 PRY""H -COLLEGE STnTlo 1.50 0 0 2 I 27.76 2 .15 14 . 96 44.97 3. 3 " ~BS 183 
332 EHllI 011 I . !;O 0 0 2 1 27 . 00 2 .10 14. 55 43.65 3 ..... lOS .. 215 
333 SHERHnN- lrENISON TX 1.50 0 0 2 1 27.00 2.09 14.~~ "3.64 3.44 940 2 17 
334 PAAPE"TON FL 1.50 0 0 2 I 26.90 2.09 14.50 .. 3 ... 0 J.4~ 739 :!OS 
335 PNfGDR HE 1.50 0 0 2 I 26.94 2 .00 H.47 U.39 3 .46 350 129 
336 STOCkTON cn 1.50 0 0 2 I 26.23 ~.O4 1".14 42.AJO 3.5" 1412 170 
337 OOESS"" TX 1.50 0 0 ;! 1 25.!i6 1.90 13.79 41 . 3 l 3.63 907 216 
338 "lDl.nND TX 1.50 0 0 2 1 25.35 1.97 13.66 40.90 3.66 939 2 17 
339 POISE CllY 10 1.50 0 0 2 I 24.76 1 . 9 2 13.34 40.02 3. 75 1043 2 16 
340 vlcronM TX I.~O 0 0 2 I 24 . 53 1.90 • J.: ; 39,(,6 3.70 892 216 
341 PROWHSVILLE-HnRLINGE 1.50 0 0 ::! 1 23.74 1.84 I~. I ' 39.38 3.91 896 2 16 
342 ShNT... cnuz C"" 1.50 0 0 2 I 22.49 1.75 12 •• 2 36.31. 4.13 440 153 
343 BREHERTON W'" 1.~O 0 0 2 I 19.66 1.45 10.05 30016 4.97 393 141 
344 D~lllE V"" 1.50 0 0 2 0 36.:30 2.02 19.61 59 . 01 2.5~ 1019 2 16 
345 VISALI""-TUl""RE - rORTE 1.50 0 /) 2 0 27.99 2.16 15.03 45.09 3.3;' 3500 140 
346 SnLl"""S-SE""SIDE- HONT t .50 0 0 2 0 26.44 2.0~ 1~.25 42.74 3.51 332 4 143 
347 CHICO C ... 1.50 0 0 2 0 22.92 1.79 12.35 37.05 4.05 1645 119 
349 YU'''' CITY C"" 1.50 0 0 2 0 21.94 1.69 11.77 35.30 4.25 1776 124 
349 REDDING eA 1.50 0 0 2 0 20.99 1.63 11 . 30 33 . 91 4.112 3500 1 .. 0 
350 RICHLNfll-KENNEWICK W 1.50 0 0 2 0 20.52 J .59 11.06 33.17 4.~2 2975 146 
351 ftEllFORIJ OR 1.50 0 0 2 0 20.31 1.59 10.95 32.04 4.57 2812 146 
352 BElLINGH""" W"" 1.~O 0 0 2 0 10.59 1.44 10.02 30.05 4.99 2)26 135 
353 OLYHPIA WI'I 0.75 0 0 i 1 10.00 1.40 9.70 29.09 2.58 714 202 
354 • NORTH C""nOLIN"" 0.75 0 0 1 0 38.04 2.95 20.50 61.49 1.22 S 
355 • IDAHO 0.75 0 0 1 O. 19.39 1.50 10.44 31.33 2.39. 5 
356 • WEST VIRGINIA 0.00 0 0 0 0 45.57 3.54 24.56 73.67 0.00 
t...I 357 • "ICHIOI'IN 0.00 0 0 0 0 44.57 3.46 24.02 72.06 0.00 6 I 
N 359 • RHODE ISll'IN1l 0.00 0 0 0 0 41.30 3.21 22.30 66.89 0 . 00 
N 359 • DEL""WnRE 0.00 0 0 0 0 41.34 3.21 22.20 66.03 0.00 
360 • HEW """ftf>SHIRE 0.00 0 0 0 0 32.90 2.55 17.73 53.19 0.00 
361 • VER"ONT 0.00 0 0 0 0 31.91 :!.4B 17.20 51.50 0.00 362 • """INE 0.00 0 0 0 0 25.76 2.00 13.09 41.65 0.00 
363 • WYO"INO 0.00 0 0 0 0 20.35 1.59 10.97 32.09 0.0(1 00 36.. • NEVADA 0.00 0 0 0 0 19.51 1.51 10.52 31.5:; 0.00 ,,~ 
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30 NEW III'IVEN- WEST HI'lVEN 
31 KI'IHSI'IS CIT' "O- KS 
3~ NEW ORLEI'INS LI'I 
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39 HEHPHIS 1N- AR 
40 HI\fHFORD CT 
41 PROVJDENCE-WAR~'CK -P 
42 NEW BRUNSWICK - PERTII 
43 ~EI'ITTLE-EVERETT WI'I 
44 OI'lYTON OH 
45 NI'ISHVILLE-[lAVIDSON T 
46 CIII'IRLOTTE-OASTONJA N 
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48 OHNII'I HE-II'I 
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52 NEW BR'TI'IIN CT 
53 Sll'lHrORlI CT 
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VOICE 
H£lf'S 
771.43 
479.29 
313.99 
276.39 
252. 77 
237.34 
171.43 
15J.55 
162.40 
142.97 
152.20 
153.13 
121.78 
140.93 
159.74 
117.58 
"'''.98 
161.07 
tl5.94 
120."5 
76.3'1 
83.20 
51.30 
156.43 
105.82 
J7.28 
90.20 
77.57 
86.05 
67.30 
95.49 
77.63 
56.74 
67.10 
J7.18 
71.JO 
69.17 
6~.67 
73.74 
lO.8t 
70.;.'0 
55.40 
60.34 
76.70 
7it.Ol 
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:; .... 9;' 
60.22 
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46.5{' 
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J .... 5 .. 
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1'1.15 
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10.02 
11.~~ 
11.60 
9.23 
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~4 ... n 
~,4 . :1 .' 
3 . 70 
4.40 
.... 5 7 
.... 9 2 
~. 3n 
~ .O:1 
~ .O~ 
5 .78 
6.10 
6.30 
6 . 4 ~ 
6.7'" 
8 . !;(\ 
7.09 
9 . 9 7 
lO. 7!:i 
10. '19 
~. Ol 
:'.£18 
3.01 
J.0l. 
3.07 
3 . 34 
3. 38 
3 .40 
3 ." ~ 
3 .4 7 
J. ::i ::! 
3.5:l 
J.~4 
J .~5 
J.~9 
3 . 5 7 
3 . 62 
3 . t.:j 
3 . 6 7 
3. 7 1 
3 . BI 
:l .n4 
3 .91 
4. \)oJ 
" . :! 4 
-1.4? 
~ .I" 
J .74 
2 . 2') 
: ' • .1n 
., r 
. 0..J .· 
... r r 
. tv ' 
;' . ~j7 
....... ,-, 
• • oJ l 
, -
.... . 
. 7 0 
. 7~ 
... " 
"(; '''0 
S O I'll 
p 
. J 
4 
!; 
13 61) 
4 
r 
-, 
4 
5 
~. 
5 
4 
4 
4 
3 
3 
3 
~ 
1102 
709 
711 
1165 
80 2 
1190 
1 2 1S 
814 
1000 
1263 
744 
111 :;; 
~OO 
1 2 44 
460 
690 
750 
10.U 
"'0/, 
1404 
5~4 
~ 70 
500 
44 7 
... ... 2 
41 l 
4 
147 ·J 
03.' 
U3 4 
7 17 
1100 
1107 
1 ~~o 
1 :' 44 
7 ;' 1 
('~3 
1 2 ..... 
, -.. -=----= 
ClTY 
S O "I 
1 79 
:'06 
2 1 6 
20 2 
2 00 
;!11 
205 
~02 
~ l~ 
21 7 
196 
:;! t 7 
;"t~ 
''' ' J 9? 
159 
:'00 
2 0 7 
:! l ti 
I?? 
17 2 
170 
102 
103 
I ~5 
1 ~,J' n 
147 
:'0 (1 
~ I .1 
:'13 
2 0:l 
2 13 
::" 1 ' 
17 7 
177 
:'03 
174 
196 
00 
"'11:0 
."i5 0-
0 2 :oi! 
g~ 
~C) 
r- fY'j 
~u; 
276 NfDER50H 51: 
277 I'IJ HE NS m: 
278 DUIIIUOUE HI 
279 k/lllftlNCEE IL 
280 TIIl.LIIHo'ISSEE FL 
281 WlllERLOO-CED"'R FIILLS 
282 Flor(ENCE jill 
283 FORENCE SC 
284 ROCltES1ER "N 
285 WIL"INGTON NC 
286' NINISTOH 'IL 
287 ROCK HILL SC 
289 TUSCjIIlOOS~ ilL 
289 COl.UI1I11II'1 110 
290 DIIYTOHII PEIICH FL 
291 10W11 CITY IW 
292 GIIIIS(l£H jill 
2fJ ttOHROE L'" 
294 UI CROSSE WI 
295 HEL90URNE - TITU5VILLE 
296 JOPLIN "0 
297 LUIII90CK TX 
298 Wjl\CO TX 
299 jIIlP"'NY Gil 
300 GIIINESVILLE FL 
301 TYLEn TX 
302 LONGVIEW TX 
303 ST JOSEPH ItO 
304 SIOUX CITY NE-II'I 
305 LftKE CHjl\RLES LII 
306 PINE PlUFF I'In 
307 SlnuX FjIIlLS SD 
308 POO rs"ou nt-DOVER - ROC 
309 LIIWTON 01< 
310 FOOT HYERS FL 
311 PIlSCIlGOUlII-I1CSS POIN 
312 FORT Will. TON 9EIICH Fl. 
31J LI'IWRENCE 1<5 
314 PNfI'l"1I CITY FL 
315 PRYIIN -COlLEGE STI'ITIO 
316 ENID 01< 
317 SllEnHNf- DENISOH TX 
318 BftllflEN roN FL 
319 STOCI<TON til 
320 OflE5S11 TX 
321 "IDl.NfD TX 
322 BOISE CITY 10 
323 SftN ~ELO TX 
324 8ROWHSVILLE-I~RLIHGE 
325 PnENERTON WII 
326. CONHFCTICUT 
327 SNflll lIt\nllllR"'-SII~HII 
328 RENO ffV 
329 VJ5"LJI'I - 1IAI'IRE - F'"OOTE 
J30 9~nn "e 
CIII"TURED 
I1PPS 
I. !;O 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
t .50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
I.SO 
1.50 
1.50 
1.50 
J .~o 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 
t .50 
1.50 
J .50 
1.50 
1.50 
1.:;0 
J .50 
1.50 
1.50 
1.50 
1.50 
1.50 
1.::;0 
1.50 
LRG 
ES 
o 
o 
o 
o 
o 
(j 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
I) 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
HED 
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o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
SI1L 
ES 
2 
2 
2 
2 
2 
2 
2 
2 
... 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
... 
2 
... 
~ 
2 
2 
2 
2 
2 
2 
; 10 
? 
TABLE J-5 
.995 SItIlREll/UNSItIlREfI 
"INI 
ES 
• 1 
1 
1 
I 
I 
I 
I 
I 
I 
t 
1 
1 
I 
1 
I 
1 
1 
1 
1 
1 
I 
1 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
1 
I 
1 
1 
I 
I 
I 
I 
I 
1 
o 
o 
o 
o 
o 
VOICE 
"liPS 
33.02 
32.20 
32.17 
31.06 
31.79 
31.62 
31.53 
30.94 
30.96 
30.76 
30.50 
30.56 
30.49 
29.8'3 
29.B2 
29.91 
Z9.49 
:!9.42 
2r.37 
29.37 
29.23 
29.22 
29.02 
:!8.95 
20.90 
28.20 
20. I=.! 
27.67 
27.63 
27.62 
27.IB 
27 .... 
27.07 
26.43 
26.~4 
26.20 
26.17 
26.10 
25.57 
25.00 
24.40 
2 4.39 
24.30 
2J. 70 
23.10 
2:!.90 
:!2.J7 
22.30 
21.45 
16.05 
30.37 
20.90 
25.!;1 
25.20 
~4. 2~ 
OI'lTI'I 
""PS 
2.50 
;!.~5 
2.44 
2.~1 
2 .41 
2.40 
2.39 
2.34 
2.34 
2.33 
2.32 
2.32 
2.31 
2.26 
2.26 
2.26 
2.;!3 
2.23 
2.23 
2.~J 
~.21 
2.;>1 
2.20 
2.19 
2.19 
2.14 
2.13 
2.10 
;! . '09 
~.09 
2.06 
2.06 
2. 05 
2.00 
1.99 
1.90 
1.90 
1.90 
1.94 
1.90 
1.85 
1.95 
1.94 
1.80 
1.75 
1.74 
1.69 
l.69 
1.63 
1.20 
2.91 
2.19 
1.93 
1.91 
1.04 
VJ(.EO 
"BPS 
17.71 
17.31 
17.25 
17.09 
17.05 
16.96 
16.91 
J6.59 
16.55 
16.50 
16.40 
J6.39 
. ".35 
16.00 
15.99 
15.99 
1~.9J 
15.78 
15.75 
15.75 
15.6B 
15.1.7 
15.56 
15.53 
15.5(' 
15.12 
15.00 
14.B4 
14.82 
14.91 
14.50 
.... ~6 
14.52 
14.17 
14.0B 
14.05 
14.04 
14.00 
1~. 71 
13.45 
IJ.09 
13 . 09 
13.04 
12 .71 
12.39 
12 .29 
12.00 
11.96 
11.50 
7.04 
20.50 
1::; .50 
1~.60 
13.52 
13 .01 
~ 
" 
TOT tiL Ct'lr'rUrlED 
"OPS PCT 
53.23 
52.03 
51.86 
51.37 
5 • • 24 
50.97 
50.82 
49.07 
49.75 
~9.~O 
49.30 
49.26 
49.15 
48.09 
48.07 
48.05 
~7.53 
47.43 
,.7.34 
47.34 
47.12 
47.10 
46.78 
46.69 
46.59 
45.46 
45 .33 
44.61 
44.~4 
44.52 
43.81 
43.75 
43.64 
42.60 
42.31 
42.23 
42.19 
42.08 
41.21 
40.43 
39.33 
39.32-
39.10 
30.2t 
:;7.24 
36.93 
36.06 
35.96 
34.~;o 
27.1 
61.96 
46.59 
41.13 
40.63 
37.09 
2 .82 
;!.oo 
2.09 
2.92 
2.93 
2 .94 
2.95 
3.01 
3.02 
3.03 
3.04 
3.05 
3.05 
3.1 2 
3.12 
3.12 
;]. I" 
3. J6 
3.17 
3.17 
3.10 
3.18 
3.21 
J.21 
3.22 
3.30 
3.31 
3.36 
J.37 
3.37 
3.42 
3.43 
3.44 
3 .52 
3.55 
3.55 
3 .56 
3.56 
3.64 
3.71 
3.01 
3.0t 
3.03 
3.93 
4.03 
4.06 
4.16 
4.17 
~ .34 
~ .5:" 
:! .4::! 
:l.22 
:1.6~ 
3 .69 
3. n4 
"ETRO 
Sil "' 
749 
927 
612 
670 
1271 
568 
1250 
805 
656 
1040 
611 
694 
1333 
685 
1062 
61'1 
~!I~ 
630 
451 
1011 
1271 
893 
1000 
678 
916 
934 
1175 
040 
1126 
1105 
873 
B13 
496 
1004 
7n~ 
736 
944 
471 
747 
505 
1054 
940 
73'1 
141 2 
107 
939 
1043 
1500 
B76 
393 
4 
2 737 
3~OO 
3500 
3~ 
CITY 
Sil "I 
206 
2 t7 
109 
190 
195 
100 
177 
:'11 
195 
216 
190 
199 
185 
199 
215 
109 
170 
1'12 
15~ 
216 
19:> 
216 
217 
190 
21 6 
217 
207 
213 
211 
21Z 
215 
::12 
166 
2 14 
209 
~05 
217 
160 
206 
103 
2 1:) 
21 
20!i 
170 
216 
~17 
216 
t50 
2.6 
141 
14~ 
140 
140 
J ~Y 
00 
"7'1:::0 
~Q 
0% :::a~ 
0." 
c> 
~Cil 
rrr'l 
~ii 
- --
--..-, 
- -
TABLE J-.5 
.995 SIInnED/UN5HIIREb 
CIWTUflEO LRG /'IHI SI'IL I'IINI VOlCE DllllI VI[lEO TO rill r. llr lURED /'IEIRO 
CITY 
/'I (IPS ES ES ES ES I'IIWS /'I liPS I'II!P~ /'I(Opn PCT sn tit SlI I'll 
331 SIILINIIS- SEIISIDE- HOHT 1.50 0 0 2 0 ~:'.97 1.91 12.01 
30.5J 3.90 33;>q 143 
3J~ • om:GON 1.50 0 0 2 0 ;;!'.4~ 
1.70 l:;!.O" 36.19 4"4 ., 
33J EUGENE - SrRINGFIELO 0 1.50 0 to 2 0 22.:!J 1 . 68 
11.91 3 ::i .0() 4.19 3500 140 
334 CIIICO CII t . 50 0 0 2 0 20 . 71 1 . 57 
11.11 33.39 4.49 1" .. 5 lIn 
3J5 LIIR£'[I0 TX 1.50 0 0 2 0 20.57 t .56 11.03 
33.16 4I.5~ 3306 JoI.J 
336 SftNTII CRUZ C~ 1.50 0 0 2 0 20 . 32 1. ~~ 10.70 
32.76 •• ~B "~I O 153 
337 YUIIII CITY CII 1.50 0 0 2 0 19.73 1.49 
10.59 31.0) .... 7~ 1776 1:! 4 
3Jd YIIKII'III 1111 1.50 0 0 2 0 19.23 1.46 
10 . 31 31.00 4.0" J5()0 140 
3J9 RE[l[llNG CII 1.50 0 0 2 0 10.95 1 . 44 10.16 30.55 " . 91 
351)0 140 
340 RICIILIIN[l - KENN£WJCK II t .~o 0 0 2 0 10 . 54 1 . 40 9.94 :!9.0? 5.0~ 
29 75 ... 6 
341 HEl.If"OIW on 1.50 0 0 2 0 10.35 1.39 9 . 9" 
29.~9 5.07 :!0 12 1~'" 
J42 GREll f' r IILL S I'l l 1 . 50 0 0 2 0 10.16 1 . 30 9.7" 
29.27 5.12 21>61 145 
343 [tELL I NG .... \/'I 1111 1.50 0 0 2 0 16.79 1.27 9 . 01 27.0 7 ~ .54 
:'126 135 
344 CltIIRLOTTESVILLE VII 0 . 75 0 0 1 1 37.16 2.0;! 19.93 
59 . 91 1.2~ 119J 2 05-
3 45 SIU\nON PII 0 . 75 0 0 1 1 36.27 2. ~~ 19.45 
50.47 1.20 /.,70 197 
3 .. 6 PLOOI'IINGTON-NORI'I~ 0.7S 0 0 1 1 34.9 1 :;:' .64 10.67 
56.11 1.3" 11 73 207 
347 JllCKSONVILLE NC 0.75 0 0 I 1 30.06 ;: .~O 16 . 12 "0 . 46 
1.55 7 65 200 
349 VICTORIII TX 0.7::; 0 0 1 I Z2.1~ 1.60 11 . 89 
3~.7J 2.10 1)92 216 
349 PETERSP1~G-COLONJIIL 0.75 0 0 I 0 35.07 2.66 18.nl ~6 . ~4 
1.33 8 08 211 
350 DllHVILLE VII O.7~ () 0 1 0 32.07 2.49 17 . 63 
~~ . 97 1.042 1010 216 
351 • SOlIT II CllflOLl Nil 0 . 75 0 0 1 0 
~1.07 ;!.11 14.95 ..... 93 1.6; 5 
352 • HEW I'IEXICO 0 . 75 0 0 I 0 19.33 1.46 10.37 
31.16 2.~1 :-:; 
353 OLT"PJII WII 0.75 0 0 1 0 16.26 t . 23 <J.n 26.21 :'.86 714 
20~ 
354 • WEST V!ROJHIII 0.00 0 0 0 0 .. 1 .10 3. t2 22 . 00 66 . 3U 
0 . 00 
355 • 1'1 I CIHOftN 0.00 0 0 0 " 
":0.27 3.05 21.60 6 ... 92 0.00 6 
356 • RHO[lE ISLIIND 0. 00 0 0 0 0 ~j7.30 2.83 ~o.o~ 60.26 0.00 
U 357 • [OELIIWllRE 0.00 0 0 0 0 37.35 :'.03 20.03 60 . n 0.00 I 
N 358 • NORTIf CIIROLINII 0.00 0 0 0 0 3.
1 . 37 2.60 la."3 55 ... 0 l'.OO 5 
\.:> 359 • NEW HlIlWStURE 0 . 00 0 0 0 0 29.73 2.25 15.94 "7.92 
0.00 
360 • VER"ONT 0.00 0 0 0 0 :;!O.O~ 2.18 15 ... 6 .. 6 ... 7 0.00 
361 • I'IIIINE 0.00 0 0 0 0 ;!3.20 1 . 76 12.49 37 . S~ 
0.00 
3t102 • Wyllt1lNG 0.00 0 0 0 0 19.39 1.39 9.06 29 . 6'1 
0. 00 
363 • NEVIII!II 0 . 00 0 0 0 0 17 . 63 1. J4 9.116 ~O.4~ 0.00 
364 • IllIIHO 0.00 0 0 0 0 17.51 1.33 9.39 20.;-3 0.00 
5 00 
"'"::0 
4811.01 5 350 4918 327 17842.93 lJr.l.95 9570.12 28765 . 00 16.93 -"C; 0 -O Z ::u~ 
.. .0 " C »> 
J> C') 
C I'I 
~iI 
TABLE 3-6 
.999 IJNSlIl'lnED 
CI'IPTUf'lED LRG "ED Sttl "INI VOICE DIITI'I Vlll(:O TOTI'IL r.J\rlllt1E [J "£. fRO C ITY 
"lIf'S ES ES ES ES "BPS "firs "DrS "8r'S rC1 so "I SIl "I 
NEW YOfUC NY - NJ 562.65 1I 136 179 :2 "31."7 101.32 717.06 1250.0:" ..... 911 l~fI" 237 
2 CIIICI'IGO JL 270.40 0 56 136 3 267.6" 6 2 .02 44 :'i .on 775.~4 35.90 3:500 140 
3 LOS I'INGELES-LONG DE/\ 153.00 0 40 36 ,~ 175.70 .... 24 292.17 !i09. U 3\l.05 3500 140 
.. PIIILI'IPf.LrHI/\ PI'I-NJ 145.65 0 36 43 2 154.2" 36.20 2~6.~1 4"6.95 37.59 3 500 1 .. 0 
5 [JETROlr "I 114.75 0 20 69 3 141.4" 3 3.20 2 3Cj .. 22 409.06 :0 .00 3500 140 
6 WI'ISHINGTON DC - "D 110.95 0 19 60 :2 132.81 31.17 2 20 .&6 394.05 29.00 ~OJ2 146 
7 1I0STOH M 97.00 0 12 80 95.57 ;!2.43 159.93 276.93 35.32 1233 :!OO 
o HI'ISSI'IU - SUFFOLK NY 8~.P,J 0 12 60 85.21 20.00 1"1.71 2 .. 6.93 33.S3 1210 ~O2 
9 CLEVELI\HO ON 7 .... ~0 0 0 n 85.60 20.11 1 .. 2 ... 9 240 . ;!7 31.90 1!'il 9 112 
10 HOUSTON TX 73.95 0 9 65 2 90.97 21.33 151.12 263.32 20.00 J5CO 1 .. 0 
II 8I'\l.TI~E "0 73.95 0 9 65 2 99.37 20 . 99 148.65 259.02 ~n . 55 :!2:i9 130 
12 PITTSIIUf'lGH 1'/\ 73.20 0 9 6 .. 2 90.13 21.16 1"9.07 261.17 20.03 30 .. 9 14" 
11 "1~/\POlIS-Sl PI'IUL 73.20 0 9 64 1 9 5 .64 20.10 142."2 2 " 0.16 27 . 50 3500 1 .. 0 
14 1'I1LI'\HTI'I G/\ 72 . 60 0 4 90 1 01.11 19.04 13".91 235.00 30.90 3500 140 
15 57 LOUIS HQ- IL 70.3:-; 0 .. 77 1 79.9" 18.76 132.95 231.65 30 . 37 3!'iOO 140 
16 DI'II..I..I'I!i - FORT WORT" T X 69.60 0 4 76 1 70 . 80 10.50 131.0:; 220.35 30."0 3500 140 
17 "ILWt\Ut\EE WI 63.60 0 4 60 1 67.97 1 ~.95 113.03 196.95 32.27 1455 161 
18 NEw\RK NJ 60.45 0 3 60 I 65.79 15. 4 4 109.41 190.65 31. 7 1 1000 217 
19 C1HCIHHI'ITI OH-KY 43 . 35 0 .. 41 2 67.40 15 . 92 112.07 195.:H 22.:!O 2149 136 
20 • HEW YORK "2.75 0 5 36 0 97.53 20.55 145.57 253.64 16.05 6 
2 1 SI\H rnI'lHCISCIl- ONQI'IN "2.60 0 4 .. 0 I 6" . 87 IS.23 107.09 107.99 :!2.66 ~"80 143 
22 DUfFI'ILO NY "2.60 0 4 .. 0 1 50 ... 0 11.05 03.9 .. 146.26 29.13 1590 116 
23 JERSEY CITY NJ 39.90 0 II 7 0 29.71 6.7" "7.7" 93.19 "7.96 .. 7 21 
2 4 INDII'INI'IrOLIS IN 39.60 0 .. 36 1 59.;!:! 13.90 99. " 8 17 1 .59 21.09 3072 145 
25 COL IRt lItIS OIf 39.60 0 .. 36 1 ~5.72 13.00 92.66 161.45 ;>4.53 24!i9 142 
26 D£~~R-9OULDER CO 39.45 0 3 40 1 53.9" 1~.66 0'1.70 156.30 :!5 . 24 35 00 140 
U ~7 ~I'IHSI'IS CITY KO-KS 38.70 0 3 39 1 53.27 12.50 0".59 15 4.37 25 .07 3341 143 I 
~ Z8 NEil IfI'III£H- WEST IfI'IlI£N 36.45 0 3 36 1 37.70 8.85 62.70 109.26 33.36 3:37 125 
0 2 ' l.OUISVILLE kY-IN J3.15 0 1 .. 0 1 .. 0.03 11.27 7'1.87 139.1" :!3.92 139? 174 
30 8RIJIG£POI1T CT 33. 15 0 I 40 0 31.75 7.45 52.00 92 . 00 36.03 198 I~O 
31 HEW BRUNSWICK- FERTH 33.15 f ; I 40 0 31.00 7.20 51.55 8'1.82 36.91 312 J 10 
32 "'Nfl f'L 31.20 0 3 29 1 46.56 10.93 77.42 134.91 23.13 2042 13::1 
~3 D/\YTOH OIl 31. 20 0 3 29 1 "2.97 10.09 71. " 5 1:!4.5t 2~ . O6 1 70 7 1:'1 
3. C.~OTTE-OI'\STOHII'I N 31.20 0 3 29 1 37.95 0.91 63.11 109.96 20.37 lS25 113 
35 HMTFonD CT 30.90 0 1 37 I 44010 10.35 73.3" 127.79 24.10 10:12 2 16 
36 PROVIDENC£-~RW ICK-P 30.75 0 0 41 I 39 . 32 9 . 2J 65.40 113.95 26.99 7 4 ' 206 
37 Roc/feSTER NY 30."5 0 3 20 1 43.03 10.29 72.80 127.00 23.90 2966 146 
38 NEV ORl.EI\HS LI'I 30. 45 0 3 20 1 "3.44 10.20 72 . 24 125.nO 24.1'1 1966 130 
39 NI'IStlVILLE - OI'IUlllSOH T 30."5 0 3 20 1 "2.53 9.98 70.73 t ~:1 . 2S 2 4071 ~SOO 140 
40 "EHPII ['; T"- l'In 30.45 0 3 :m 1 41015 7.66 60.42 11'1.23 ~':; . 54 2270 139 0 0 
41 H0A111EIIST PEHNSYLVNf 30."5 0 3 20 1 40 . 65 9. S " 6 7 .57 117. 7 8 •. ~5 .0S 1751 130 ... X' 
.. 2 RICllliOHD V/\ 30.45 0 3 20 1 40 . 34 9.47 ,,7. 09 116 . 90 2 6 . 05 214J :36 ~ £ .. 3 .II'InfI I Sl'URO 1'1'1 30.45 0 3 20 1 36.56 8.58 60.80 105.9 .. :!n. 7 4 1624 117 
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227 SHE~OYGIIN WI 6.00 0 0 9 1 17.01 ".19 29.62 51.61 11.63 1776 124 
228 " rEXIIS 6.00 0 0 B 0 20.33 4.77 33.92 5R.92 10.10 4 
229 WIIU511U WI 6.00 0 0 (J 0 J6.:a 3.97 27.4:; 4/.83 1 2 .~4 1506 .\ 5 
230 CORPUS rHRISTI TX 6.00 0 0 9 0 l.h40 J.85 27.20 47.53 12.62 1526 113 
231'LEWIETON-I\U~RN ME 6.00 0 {) 9 0 15.33 3.60 2~ . 49 44.42 13.51 .02 96 
232 • NE9RIISKII 6.00 0 0 0 (\ 15.19 3.:;6 25.26 44.01 13.63 :;,> 
233 " OKU\HO/'111 6.00 0 0 8 0 14.25 3.35 23.70 41.30 t ·1.:';3 3 
2J~ • "INHESOTII 4. 50 0 0 6 0 2~ ,OJ 5.87 41.59 72.46 6.21 7 
235 • ILLINOIS 4.50 0 0 6 0 23.77 S.~A 39.53 60.09 6.53 
" 236 • MICIUUIIN 4.50 0 0 6 0 22.50 5 . 20 37.42 65.21 6.90 6 
237 • SOUTH [IIII(OTII 4.50 0 0 6 0 J 1.53 2.71 19.10 3 :5.12 13.46 2 
239 " NOR'fH [IIIKOT II 4.50 0 0 6 0 11.19 2.62 10.59 32.40 1~.09 2 
::!39 • IIRIZONII 4.50 0 0 6 0 10.53 2.4;- 17.51 30.5::! 14.;5 3 
240 " UTNi 4.50 0 0 6 0 10.43 2.45 17.34 30.2J 14.90 3 
241 MIICON Gil 3.00 0 0 4 1 20.1~ ".72 33.46 50.31 5.t5 1400 J73 
24::! AL9UOL~ROUE NM 3.00 0 0 4 I 19.6" 4.61 J2.6S 56.90 5.27 3500 1<10 
243 SPRHIGFJELD /'10 3.00 0 0 4 I 19.53 4.SP 32."7 56.59 5.30 12 .... 199 
2'1" SIIV/\NHNI Gil 3.00 0 0 ., 1 19.::!0 '1.51 31.93 5::'.1 ... 5.39 1368 177 
2 .. 5 FORT SMIlI! IIR -(lK 3.00 0 0 ., I 19.04! " ... 6 31.6J 55.12 ::i ..... 3379 142 246 CLARKSVILLE-HOF't( ursv 3.00 0 0 ., I 10.87 4."3 31.39 54.67 ~.49 126 .. 196 ( . 2 .. 7 lIEIIUMOHT-PORT IIR TlIUR 3.00 0 0 .. 1 10.67 ... 38 31.05 5".10 5.55 2207 137 
""" 
2 .. 8 FRESNO CII 3.00 0 0 ., I 19.29 4.29 30."1 52.79 5.66 3500 140 
~ 2 .. 9 T1JCSOH liZ 3.00 0 0 4 J 10.22 ".28 30.29 52.78 5.69 3500 140 
250 PIIKERSFIEt D ell 3.00 0 0 .. I 17.32 ".06 29.90 50.10 5.99 J500 140 
25J FAYETT£ VILLE- SPRING[I 3.00 0 0 4 1 17.10 ... 03 29.50 -:9 . 79 6.03 1009 125 
252 coqm/\oo SPRINOS CO 3.00 0 0 .. I 16.76 3.99 20.21 "9.15 6 . 10 2710 J4S 
253 EeU CLlliRE WI 3.00 0 0 .. 1 J6.70 3.92 27 . 70 40.'10 6.20 1665 It'? 
254 -SIIN rll PIIRIII\RII-SIINTIl J.OO 0 0 .. I 16.17 3.80 26.09 46.06 6.'10 2737 1-45 
~J5 LIIKELAHD- WIHTER HIlVE 3.00 0 0 ., I 16.1" 3.79 26.95 "6.78 6."1 1059 127 
256 llMAILLO TX 3.00 0 0 4 I 15.40 J.63 25.74 -t4.86 6.69 1012 125 
/' 
, 257 WJCIUTII FIILLS TX 3.00 0 0 'I I lS.3:;! J.60 2S.~9 ....... 0 ('.76 1713 121 
258 PILOXI-GULFPORT /'IS 3.00 0 0 .. 1 15 .. 4 3.55 25.19 "J.8B (,.04 1~1 5 112 
259 0IllVES10N-rEXIIS CITY 3.00 0 0 .. I 1 ... 10 3 .31 23."4 40.04 7.34 397 1 .. 2 
260 PAHGOR ttE 3.00 0 0 .. I 13.57 3 .19 22.S7 39.J:~ 7."3 350 129 
,$1 ~ 261 " IOWII 3.00 0 0 ., 0 19.35 4.54 32.17 56.06 •. 5.35 'I 262 " NOR1H Cl'lnOLlNII 3.00 0 0 4 0 19.21 4.51 31.9" 55.66 ~.39 ~ 
263 " MISSISSIPPI 3.00 0 0 ., 0 17.86 ".17 27.1.7 51.74 5.00 ~ ~~ 264 " WISCONSIN 3.00 0 0 ., 0 17.00 ... 10 29.60 51.57 5.02 'I O~ 7.65 " GEOROIII 3.00 0 0 ., 0 17.41 4.09 20 .n. 50 ... ., 5.95 5 ~~ 
266 • FLORI [III 3.00 0 0 .. 0 17.03 4.00 211.32 49.34 ('.on 5 ,;] r 267 • KIIHSIIS 3.00 0 0 
" 
0 16.53 3.99 2].49 "7.90 6.26 5 
260 " ALIIBIIHII 3.00 0 0 4 0 16.11 3.70 26.79 46.69 6."3 .. 
269 KILLEEN-TEttPLE rx 3.00 0 0 .. 0 15.90 3.73 2" ..... 46.06 6.51 2090 13 .. 
270 IIl.EX/\HDRtll 1.../\ 3.00 0 , 4 () 15.66 ~.60 26.0" "'5.39 1 .. 61 1998 131 
271 lEX/\RKIINIl lX - liR 3 .00 0 0 .. 0 15.65 3.67 26.03 45.35 6.62 2000 LlI 
272 ~ SOUTH C/\ROLINII 3 .00 0 0 .. () 15.57 3.6!i 25 .99 'I~.11 6.65 5 
-<. t., 273 • IIRKIINSIIS J.oo 0 0 4 0 15 .10 3 .56 25. ~~5 "3.79 6.02 4 
27.. • LOUISIANII 3.00 0 0 ., 0 14.96 3.51 2.,.00 43.35 6 .72 4 
275 ST CLOUD MN 3 . 00 0 0 
" 
0 14.71 3 • .-4::; ;t .... J\7 42.60\ 7.00\ 2175 136 
• to 
-... 
TABLE J-fJ 
.999 UNSII/\RED 
CI\"lURED LRO HED SHL HINI VOICF. DI\T/\ VJ['EO TOT/\L C/\PTunED HErRO Cln 
HIIPS ES ES ES E5 HHF'S HlIPS HBPS HIIPS PCT 50 Ht SO HI 
276 F"/\RGO-HOORIIE/\D N[' - HN 3.00 0 0 4 0 14.60 3.4" 24.4: 42.~J 7.0::; 27'14 1 .. 6 
277 /\81l ENE T)( 3.00 0 0 4 0 1".3'1 3.30 23.92 41.6'1 7.;!O 2724 1 .. 5 
UB OC/\L/\ rL 3.00 0 0 4 0 14.3" 3.36 =:'3.04 41.54 7.22 1:0;99 116 
279 RENO NV 3.00 0 0 4 0 14.20 3.35 23.74 41.37 7.~5 3~00 140 
2 8 0 Sf'O"I\NE W/\ 3.00 0 0 .. 0 11.23 3.34 2J.66 41.24 i.20 1758 123 
201 VJ5/\L J/\ - rUL/\nF. - POR1 ~ 3 .00 0 0 4 0 1 ... to 3.31 2J. "~ 40.1l6 7.34 3 500 140 
282 HOIIE!HO CI\ 3.00 0 0 4 0 14.04 3.30 23.35 .. 0.67 7.37 1511 112 
283 T/\COH/\ WI'I 3.00 C 0 'I 0 14.03 3.29 23.33 40.1>::; 7. 30 1676 119 
2B .. HCI\LLEN- PII/\RR- E(lINIIU 3.00 0 0 'I 0 13.67 3.21 22.74 39.1>2 7.57 1543 113 
285 OXN/\R[' - SIHI VI\LLEY- V 3.00 0 0 4 0 13.66 3.21 ::!2.71 37.5 7 7 .50 1064 127 
296 S/\NT/\ ROSI'I CI'I 3.00 0 0 4 0 12 .:54 2.94 20.95 36. 33 0.26 160 .. 116 
207 CIIICO 1:1'1 3.00 0 0 4 0 11.59 2.72 17.27 33.59 9.93 16 .. 5 110 
2118 \'/\LLE JO-F"I'IIRF IEL(I-N/\ 3.00 0 0 'I 0 11.~~ 2.69 19.0" 3 3.10 9.04 1611 117 
289 (lI'\HVILlE VI'I 2.Z:S 0 0 3 1 10.39 4.32 30.5'1 53.30 4.22 1010 2 16 
290 I'ITHENS GE 2.25 0 0 3 1 17.96 ~.22 29.07 52.05 4.32 929 2 17 
2 91 TI'ILL/\H/\SSEE FL 2.25 0 0 3 1 17.7'1 4.17 29.~O 51.54 4.37 1271 175 
292 FLORENCE /\L 2 .25 0 0 3 1 17.6" 4.14 2'1.3" 51.12 4.40 1258 197 
293 El f'I\SO TX 2.2~ 0 0 3 I 17.45 4.09 29.01 50.5~ 4.45 10~7 ' 2 15 
294 WILHINGTON NC 2.25 0 0 3 1 17.16 4.03 20.~'" "7.7:' 4.53 1040 21 6 
295 TU~C/\L005/\ /\L 2.25 0 0 3 1 17.02 3.99 20.30 49.31 4.56 1333 tn~ 
296 J1\CKSOHVJLLE HC 2.25 0 0 3 1 16.73 3.93 :n.92 49.40 4.64 765 208 
297 D/\YTON/\ BE/\CH FL 2.25 0 0 3 1 16.60 3.72 27.75 .. 0.35 ".65 1062 215 
298 HEL80tmNE-TITUSVILU, ;!.25 0 0 3 1 16.43 3.96 27.33 .. 7.62 4.7J 1011 216 
299 JOPLI N HO 2 .25 0 0 3 1 16.36 3.84 27.20 "7.40 4.75 1271 195 
300 LU81.10CK TX 2 .25 0 0 3 1 16.35 3.94 27.19 47.3 1 4.75 093 2J6 
301 W/\CO TX 2.25 0 0 3 1 16.24 3.81 27.00 47.05 4.70 1000 217 U 302 I\lMNY G/\ 2 .25 0 0 3 1 16.20 3.80 26 .9" 4('.95 4.79 679 198 I 
~ 30J G~ rHESVILLE rL 2.25 0 0 3 1 16.06 3.77 :U,.71 46.53 4.0" '116 2 11. 
VI 30 .. rYLER TX 2.25 0 0 3 I 15.79 3 . 70 26.2" 45.72 4.92 934 217 
305 LONGVIEW TX 2.2~ 0 0 3 1 15.71 3.69 26.13 45.53 4.94 1175 207 
306 ST JOSEPII HO 2.2~ 0 0 3 1 15.40 3.63 25.75 44.97 5.01 940 213 
307 SIOUX CITY HE - t/\ 2.25 0 0 3 1 1:5.46 3.63 2~.71 44.79 5.02 1126 211 
308 LM<E CItl\RLES L/\ 2.25 0 0 3 1 l!i.~~ 3.63 25.70 44.70 5.02 1105 2 12 00 :;09 SIIR/\SUT 1\ F"L 2.25 0 0 3 1 1:S.10 3.~6 25.24 43.9'7 5.12 ~97 194 
,"II ::0 310 SIOUX FI'ILLS 5[' 2.25 0 0 3 1 15.16 3.56 2:S.21 "3 .9~ 5012 013 212 
311 f'/\SC/\(;OIJU\-HOSS POIN 2.~S 0 0 3 1 1".66 3.4'1 24.30 42.4U 5.30 7 36 205 "tJ~ 312 DRYI\N- COLLEGE ST/\rIO :!t~'5 0 0 3 1 , 1".03 J.29 23.34 40.66 5.53 505 103 O 2 313 S/\LIN/\S-SE/\~JDE -HUNT ~.2S 0 0 3 0 13.37 3.14 22.23 38.73 5 .Bt 3324 143 0". 31 .. STOCKTOIf CII 2.25 0 0 3 0 13. 21> 3.11 22.05 30."3 5.06 l'I1 2 t 70 ::0,-
315 r'unlLO CO 2.2~ 0 0 3 0 13.03 3.06 21.67 37.77 5 .96 2 0405 141 
.0 " 31b SI\N /\NGELO TX 2.:!5 0 0 3 0 J 2. "0 ~.9J 20.76 36.1 7 ~.22 15 00 l ~O 
317 FORT COLLINS CO ::!.25 0 0 3 0 12 .":> :!.9~ ~O.70 36. '0 7 6.204 2t.10 1"4 C l,lJ 
318 EIJGENE - SF'RINGFlELlI 0 2 .25 () 0 3 0 1 ~! . '13 ,2.9:- 20.67 36.01 6.25 . 3500 140 l> C r-319 Gn~N[1 fORKS IW- HH 2.25 0 0 3 0 J2.36 2 .90 20.55 3~.OJ 6.28 3 .. 51 I'll ~ ij 320 GREELEY CO ~ .25 0 0 3 0 12. I J 2.04 :>0.13 35.00 6.41 3500 140 321 PROVO-OREH ur 2 . 25 0 0 :1 0 1 2 . to 2 .0" :!o. 1~ .' 5 .05 6. 4::! 2014 132 32:? LIIRE(lO TX .. ..r 0 0 :I 0 I J. 5 1 2 . 70 1 '1. '" 33 . 3/. 6.75 3306 1 .. 3 , _ . ... ..J 323 81LLINGS HT 2.25 0 0 3 0 11.4U 2 . 6 9 19.09 33.:U. 6.76 26~2 1 .. 5 
n .. 8JSH"'Rt( ND 2.2~ 0 0 3 0 11.J9 2.67 10 9'1 J3.01 6 .92 3~00 140 325 SI\NT/\ CRUZ C/\ ;t.2~ 0 0 3 0 11. 37 2 .67 IA.?I 32 t 9~ ( •• 9 3 .... 0 153 
326 SI'ILEH OR 2.25 0 0 3 0 11 .. 0 2.62 10.S,} 32.3'} 6 .?5 1'102 J 21l 
327 cl\sr£n W\' 2.25 0 () 3 0 1 1.09 2 .60 18.4:-; 3::'. t S 7 .00 :1:".00 140 320 YUP/\ CIry c/\ :! .25 0 0 :I 0 11 .01 2 .59 111.36 :H.·,·7 7.0J 1716 I:!" 329 L~S CRUCES NH 2.2:; 0 0 3 0 10.09 :!.55 10.09 =' I. :5 ,1 7 01" 3500 140 330 YIVOH'" WI'I 2.25 0 0 3 0 10 .76 :.' . 53 17.99 31. In 7 .22 3~00 140 
'. ' 
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~ 
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TABLE J-6 
.999 UN 51ll'lm: rl 
CIIP1URn, LRG HHI SHl H'HI VOICE 11/\ r/\ VIDeo lilli'lL CIII ' rul( l lJ Hl mu CJf Y HlIPS ES £5 ES E5 HElPS H[IPS "[IPS Hrors I 'C T SIl HI 'i ll NI 
331 nEIl['INO C/\ 2.25 0 0 3 0 10.60 2 .~9 17 .64 30.73 7 .3:! 3 ::;00 140 33 2 nJCHUIHO - KEHNEWIC/\, W ., .,r 0 0 3 0 10.37 2 ."3 17 . 25 30.06 7 . 'I? 297:) 1016 ~ • L"" 333 • W/\SllIHOION t.50 0 0 2 0 "./,9 2. 2 7 16.11 :!B.On 5 .34 :3 334 • HUH11'1HII j .50 0 0 2 0 9.49 2.23 15.70 2 7 .49 5.46 2 335 PINE PLUFF ~~ 0. 75 0 0 I I 15.21 .J. 57 2S .~9 44.07 1. 70 873 2 1:; 3J6 LIIWTOII OK 0 .75 0 0 I J 14.77 3.47 201.59 42.95 I .. &- 1004 :! 14 • • ,J 337 FORT Wl'IlTOH flEIICH FL O.7~ 0 0 J t 1.iJ.6S 3.44 2'1. 36 4 2 .44 J.77 9 44 2 1 7 3 3 B FORT HYERS FL 0.75 0 0 J 1 101.64 3.401 2".35 42 . 43 1. 77 78S 209 339 rllNI'IHII CITY FL 0.75 0 0 I 1 14.31 3.36 23.7? 41.4S 1.81 7 47 206 340 I:NJ[' OK 0.75 0 0 I 1 13."5 3.20 2;!.70 39.56 1.90 1054 2 1~ 3d SHERHIIH- [lENI S ON 'rx 0 .75 () 0 1 1 13.65 3.20 22 . 7 0 39. ~S I.YO 940 2 17 342 PRII[IENTON FL 0.75 0 0 1 1 13.60 3019 22 .62 3?41 1.90 739 205 343 0(IES511 TX 0075 0 0 I I 12.92 3.03 21.019 37.45 2 . 00 907 216 344 Hl[,L/\NO TX 0.75 0 0 I 1 12.82 3.01 :'t. 31 37.14 2 .02 939 2 17 345 BOISE CITY III O.7~ 0 0 1 I 12.~2 2.94 20.02 36.27 2.07 1043 2 16 346 VICTORII'I TX 0.75 0 0 1 0 12.40 2.91 20.63 35.94 2.09 0?2 21 6 347 8ROWIISVILLE-HI'IRLIHO£ 0.75 0 0 I 0 12.00 2.82 19.96 34.78 2 .16 896 2 16 340 HEDFORD ori O.7~ 0 0 I 0 10.27 ;0 .41 17.00 ~9.76 2 .52 2012 146 349 GREI'IT FIILLS "T 0.75 0 0 1 0 10.16 2 . 38 16.90 29.44 2 .55 2 661 IllS 350 PREME~TON WI'I 0.75 0 0 I 0 9.43 2 .21 15.60 2 7 .33 2 . 74 393 I 41 3S 1 fJElLIHGIfN1 WI'I ').75 0 0 1 0 9.40 2 .:'1 15.63 ~i· .~3 2 .75 212" 135 J52 III WESl VI RGINII'I 0.00 0 0 0 0 2J.04 5 .~1 30.3:;> 66.76 0.00 35:1 • RHODE ISLI'IND 0.00 0 0 0 0 20.92 4 91 ~1I.79 60.61 0.00 35'1 • DELI'IWI\r(E 0.00 0 0 0 0 20.90 01.91 34. 7 /, 60.S7 0.00 355 • NEW H/\Hf"SIU RE 0.00 0 0 0 0 16.63 3.90 27 .66 40. 2 0 0.00 356 • VERHt'NT 0.00 0 0 0 0 16.1 1 3.78 26.80 46.70 0.00 357 • "I'll Nt 0.00 0 0 0 0 13.03 3.116 21.66 37.7-' 0.00 3~e • OREOOH 0.00 0 0 0 0 1 2 .56 2.C'5 20.0" 36.40 0.00 4 359 • COt-DllIlDO 0.00 0 0 0 0 J2 .24 2 .91 20.36 35.4A 0 . 00 4 00 360 • HEW ME XI CO 0.00 0 0 0 0 10.HZ 2.51 17.97 31.3'1 0.00 :5 361 • WYOHING 0.00 0 0 0 0 10.29 2.4 ' 17.tt 29.01 0.00 1 "':xl 362 • NEVI'I[lII 0.00 0 0 0 0 9.07 2 .3; 16.41 20. 59 0.00 1 "tJC5 363 • IDI'IIIO 0.00 0 0 0 0 9.00 2.30 16.29 20.39 0 .00 5 0 -364 Ol.YH"!1'I W/\ 0.00 () 0 0 0 9010 :! .l < 15 .13 26.37 0.00 7 14 2 0 2 0 2 ::o~ 587:" 01 0 ~01~ 5558 ;'JO 9977.53 2 341.07 16592.60 :!O912.00 20 .32 
,0 '1] 
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TA~LE J-/ 
.995 UNS"~RE {l 
CI'Ir' lURED LRG tiED S/'IL HINI VOICE "MI'I IIH'£O TOTI'IL CflPTl iR ED tlEIRO cn" 
tlBPS ES ES fS Ell HBP!; tlBPS ""OPS HDPS rCf 50 HI ~o HI 
NEW YORk NY·-NJ .. 06.60 0 12" 129 2 30<;.99 90.9? lo .. S.tO 11:'6.16 "3. 2 1 130 .. 23 
2 CHICI'IGO lL 232 .00 0 52 92 3 2 .... 00 56."2 "00.0 2 6 'i B.2" 33.3" 3::;00 140 
3 L'US I'ItOELES- LONG flE~ 1-16.40 0 36 .... 2 150.7" 37.0" 262. 60 45'3. 3 1 31.94 :1:;00 140 
4 PHIL ·. :·t::LP'H~ PI'I - NJ 11 ... 00 0 20 60 3 139.35 32.51 230.54 .. 0 :'.40 2B.33 3 500 140 
5 DI: I ROil til 104.05 0 19 60 2 127.70 29.82 211 ... 0 36~.00 20.41 ;':;00 1 .. 0 
6 Wt\SHINOTON (lC.-tlD 101.55 0 17 b4 2 119.99 29.00 190.50 3 .. 6 "'1 29.3 1 2 !J12 146 
"] flo s rON H~ 93.S5 0) 12 61 1 86.3 .. 20.15 142.04 2 .. 9 33 33.:';1 1 233 200 
8 CLEVELI'IND OH 76.20 0 8 68 1 77.41 10.06 128.07 223.5" :l4.0? 1519 112 
9 IIOUSTON TX 73.20 0 9 64 1 82.10 19.16 135.82 237.00 30.00 3500 ... 0 
to ltl'lLl J /'lORE tiD 73.20 0 8 64 I 80.76 19.8 .. 133.60 233 • . !0 31.39 ~:!S9 138 
11 r JTfSIlUFOH P" 69.60 0 -: 76 1 01.43 1".00 134.71 235.14 29.60 3049 146 
12 HJNNF. l'lr·OLls-sr PI'IUL 69.60 0 4 76 1 77.37 10.05 12B.00 :!23.42 31.15 3500 140 
11 NI'ISSI'IU- SUFFOLK NY 62.70 0 3 71 I 76.9'1 17.96 127.36 222.3t 20.20 1210 :!O2 
.'! NEIHIRK NJ 57.15 0 1 72 1 59 ..... 13.97 9B.33 171.64 33.:;0 1000 217 
15 I'HL~NT~ O~ "4.95 0 4 .. 3 2 73.29 17010 121.25 21l.65 21.19 3::;00 140 
16 ST LOUIS tlO-IL ..... 85 0 .. .. 3 2 72.22 16.85 119.49 200.56 21.50 3500 140 
:7 DI'ILlI'IS-FORT WORTH TX ..... 95 () 4 43 2 71.20 16.61 117.70 205.59 21.02 3500 1 .. 0 
18 CJNCINN~TI Oll- KY "2.60 0 .. ..0 1 60.99 1".21 100.7 .. 175.84 2".23 2149 . 136 
19 SI'IN FR~NCISCO-O~KLI'IN 39 . 60 0 .. 36 1 59.61 13.69 96.96 169.25 23.40 2 .. 90 1 .. 3 
20 tlILWI'IUKEE WI 30.70 0 3 39 1 61."0 1".33 101.50 177.31 21.03 1 .. 55 161 
21 INDJI'INl'lr'OLIS IN 30.70 0 3 39 1 SJ.50 12."0 00.50 lS ..... 9 25. 05 3072 1 .. 5 
2? • NEW YORI( 37.65 0 1 .. 6 0 79.09 19."5 130.83 220.36 16."9 6 
23 COLUHIIUS OH 37.20 0 3 J7 1 50.34 11.7 .. 03.27 145.36 25.59 2·,J -; 1-42 
24 JERSEY CITY NJ 34.35 0 9 9 0 25.9" 6.05 " 2 .91 7".90 "5.06 .. 7 21 
25 aUFFI'IlO NY 33.60 0 .. 20 1 . 45.60 10. 6 .. 75 ... " 131.68 25.52 1590 116 
26 LOUISVILLE KY-JN 33.15 0 1 .. 0 1 43.39 10.12 71.79 125.30 26."'" 1392 174 U 27 NEW HI'IVEN- w[ST HI'IVEN 33.15 0 1 .. 0 0 34.06 ;' ,95 5 .... 35 90.37 33.70 337 125 I 
UJ 28 ['ENVER-BOULlJER CO 31.20 0 3 29 I 49.73 11 .37 80.62 1"0.72 22.17 3500 140 00 
...... 29 KI'INSI'IS CITY tlO-KS 31.20 0 3 29 1 .. 8.13 11.23 79.62 139.98 22.45 33 .. 1 , .. 3 ""~ 30 HIIIHI FL 30.45 0 3 20 I "2.06 9.81 69. 59 12t.4'f 25.07 20 .. 2 13J 
"tJC; 31 NEW ORLEI'INS L~ 30 . 45 0 3 20 1 3'1.25 9.16 64.93 113.33 26.07 1966 130 
32 [l~YTOH 011 30.45 0 3 29 1 30.82 9.06 6".22 tl2.09 27 .16 1707 121 0-0 2 :l3 'II'IRTrOOD CT 30.00 0 0 40 1 39.84 9.30 65.91 115.05 26.07 J032 2 16 ;o~ 3 .. F'ROVIIIENCE-WI'IRWJCk-P 30.00 0 0 .. 0 I 35.53 9.~9 58.77 lO2.S9 29.2" 747 206 
35 ROtHESTF.R NY 27.15 0 1 32 1 39.59 9.2" 65.50 114.3" 23.75 29"6 
.... " O "t'l 36 N"S"VILI .E-D~VI DSON 1 27.15 0 1 32 I 31.l,"3 9.97 63.57 110.96 2 ..... 7 3500 1 .. 0 
37 HF.I1PIIIS TN-I\R 27.15 0 1 3 2 1 37.17 9.67 61.50 107.3" 25.29 2290 139 c: ~.,. 
.:b e;) ::19 ~LMNY-SC"ENECTlIlIY- T 27.15 () 1 3 2 1 37.00 0.63 61.21 106.9" 25 ."1 2624 ..... e re 39 /oIO""'EIIST PE/oINSYL VI'IH 27 .15 0 I 32 I 36072 0.57 60.75 106.04 25.60 1951 130 
.. 0 RIC"HOND V~ 27 .15 0 1 J~ 1 36.45 0.50 60.29 105.2" 25 .00 2145 136 :< C;l 41 I'ILLENTUWN- BETI-:LEIIE" - 26."0 0 1 31 1 32.01 7.66 S4.2R 94·7" 27 .87 1490 152 
.. 2 BRIDGEPOnr CT '26.40 0 I 31 0 28.69 ".69 47 ."5 92.03 31.07 190 t ;!O 
.. 3 NEW DRl·H9WICf!.-PERTlI 26."0 0 1 31 0 29.01 6.53 46.33 90.9;' 3 2 .ti!'i 312 110 
.. 4 "EfeH'EN CT 25.21) 0 9 0 0 ID . as 4."0 31.10 54.~3 .. ".30 2 4 2 .. 
.. 5 IIkRON OIf 2'1.00 0 0 32 1 33.28 7.76 55.0::; 96.09 2 ... 90 903 2 16 
.. " GRI'IND RM HIR ,tI 24.00 0 0 32 I 31.90 7 ..... 52.7" 92.0/. '26.07 1 .. 20 169 
.. 7 WIL"INOlON PE-NJ 2 4.00 0 0 32 1 31.12 7.26 51."9 99.B' 26 .70 1J65 20B 
.. 9 Sf'RINGFJElD-ClfJCOPEE 2 ... 00 0 0 32 1 JO."S 7010 50.37 87.9 '"1 27.30 633 I'll 
.. 9 LONG ~RI\NCH-I'ISBURY P 24.00 0 0 32 0 ~~.J4 5.?t 41.92 73. I ;' 32 .. , 0 476 161 
50 8URLltf:iTON NC 24 .00 0 0 32 0 23.46 5.'" 30.90 1.7. 7 .1 :\'"-; ... 3 .. 20 ISO 51 NORrOLK-VJRGJNJ~ IIE~ 21.00 0 0 20 1 3:l.04 7.90 55.90 9 7 .7 :-! 2 J.4? 1337 3011 
52 IINNI!:: 1"- SIIN1 ~ ~NI'I -O~ 21.00 0 0 20 0 26. Ito 6010 -4 3 .2B 7S.~~. ;-7 .00 702 709 
53 NEW LOHPON-NORWICH C 21.00 0 I) 28 0 :.'1.61 5.04 :l5 .76 6 2 .4J 3.1.6::; .. 70 162 
5 .. BRISTot. CT 20.05 0 'I 11 0 11l.00 4. 39 31.10 ~". ::? o 1 11.'" 79 34 
55 r:tI~m_Ol rE - OI'ISTONIII H JO."5 0 :. 12 J .14.2f1 0.00 5 /t. 7:! ?? ()O In.6o1 l~:"~ .tIJ 
TABLE J-7 
.995 UNSHI'IRE[I 
CI'IPTURED LRO HED nHL HINI VOICE t'I'ITI'I VltoEO TOl,\L C(lPTURED HETno CIIY 
HIlPS ES [5 E~ E5 "BI' S H['PS HDPS Hf!f'5 PCT 511 Hr n[1 HI 
:56 • PENNSYLVI'INI/\ 18.00 0 0 24 0 43.94 10.2:5 72.70 126.99 14.19 7 
:57 NEW flRITl'IlN CT 1:5.60 0 4 4 0 1'1.91) 4.64 32.92 S1.4~ 27 . 1:S 119 50 
sa NOflW/\LK cr 1:;.60 0 4 4 0 1:';.61 3.64 25.92 4S.06 3".62 80 30 
59 SI'IN DIEGO CI'I 15.15 0 1 16 1 36.04 0.41 59.63 104.00 14.56 3500 140 
60 TOLEDO OH- HI 1 S. 1:5 0 I I" 1 3:5.00 8.17 57.91 101.0B 14.99 2107 137 
61 (I t Rift NOII/\" /\L 15.1:5 0 1 16 I J~.OO 0.17 5"7.09 101.06 14.99 .13S0 142 
62 OKLI'IHOH/\ C IT'Y OK 15.15 0 1 16 1 34.97 8.16 57.85 100.90 1:5.00 3491 140 
63 TI'IHP/\-ST F'ETERSIIUIlG 15.15 0 1 16 I 33.92 7.91 56.12 97.95 1:'>.47 2045 133 
64 UI'IRRIS8URO P/\ 15.IS 0 I 16 I 33.03 7.71 S",6S 95.30 1:5.89 1624 117 
6:5 RI\LEIOII-DURHI'I" NC 15.15 0 I 16 I 28.11 6.:56 46.50 81.16 10.67 1553 114 
066 OHI'IHI'I HE-II'I 15015 0 I 16 I 27.77 6.40 45.94 80.10 10.09 l537 113 
67 PI'ITERSON-CLIFTON-PI'IS 1:';.15 0 I 16 0 2~.O2 5.14 36.43 63 . 58 23.83 192 78 
68 PHOENIX /\Z 14.40 0 I IS I 33.20 7.75 54.92 9S.97 1~.O2 350<1 140 
69 GIlEENSBORO-WINSTON-S 14.40 0 1 15 I 32.:55 7.60 5J.96 94.01 15.32 3213 144 
70 SYRI'ICUSE NY 1 ..... 0 0 I 15 I 31.06 7.2~ 51.30 87.68 16.06 2419 142 
71 L/\HSING-EI'IST LI'IN~IHG 14.40 0 1 IS I 31.00 7.23 51.29 89.5J 16.09 2277 139 
72 SE/\TTLE-EVERETT WI'I 14.40 0 1 15 I JO.51 7.12 :50.47 80.09 16.35 J500 140 
73 lULSI'I OK 1".40 0 1 IS I 30.29 7.07 50.11 87.46 16.46 3500 140 
74 F'ORT W/\YNE IN 14.40 0 1 15 1 20.37 6.62 46.94 01.93 17.58 1750 122 
7:5 KNOXVILLE TN 14.40 0 I IS 1 26.89 6.27 ..... 48 77.64 10.55 1630 117 
76 WMERBURY CT 14.40 0 1 15 1 22.49 5.2~ 37.21 64.95 22.17 257 100 
77 TREHTOH HJ 14.40 0 1 15 1 21.83 5.09 36.11 63.04 22.84 n8 90 
78 FoITTSFIELO "1'1 14.40 0 1 IS a 19.03 4.44 31.40 54.9S 26.20 213 85 
79 NEW BEDFORD HA 14.40 0 I 15 0 10.77 4.30 31.04 :54.19 24.57 206 83 
80 STNIFORD CT 13.20 0 3 5 \) lB.47 4.31 30.56 5J.34 24.75 121 ~1 
81 JI'ICkSONVILLE FL 12.90 0 1 13 I 28.12 6.56 46.52 01.19 15.89 3199 144 
<-I 82 S/\H I'INTONIO TX 12.90 0 I 13 I 27.90 6.S1 46016 Oo.S' 16.01 252 7 143 I 8J FOEDnll'l lL J'J.90 0 I 13 1 2 4.69 5.76 40.85 71.30 10.09 1803 125 \.01 
00 04 GREENVILLE - SPI'IR1I'1NPU 12.75 0 0 17 I 25.62 5.90 42.38 73.97 17.24 2115 135 
8S "NfCIfES rER NH 12.75 0 0 17 0 19.09 ~.AJ5 31.57 5:5. 11 23.13 :!:58 101 
86 PORTLI'IND OR-WI'I 12.00 0 0 16 1 25.94 6.05 42.92 74.91 16.02 3500 _40 
87 YOt« F'I'I 12.00 0 0 16 I 2~.9J 6.05 42.91 74.99 16.02 1435 165 
88 COlU"BII'I SC I:!.OO 0 0 16 I 25.90 6.04 42.84 74. 7 11 16.05 1465 IS8 00 89 CHI'ITTANOOGA TN-G/\ 12.00 0 0 16 I 25.07 5.85 41.47 72.39 16.58 2 107 135 
"":;:0 90 JOIIHSON CITY-KINOSPO 12.00 0 0 16 I 24.B3 5.79 41.08 71.71 16.73 2866 146 
." CS 91 LITTLE ROCK-NORTH LI 12.00 u 0 16 t 23.33 5 .44 30.59 67.36 17.81 1489 I S 3 
92 • OHIO 12.00 0 0 16 0 31.92 7.4~ 52.81 9 2 .111 13 •• ,)2 7 0 -
93 • VIROIN1I'I 12.00 0 0 16 0 28.:!6 6.59 46.75 81.60 H.71 5 0 
9" • NEW JERSEY 12.00 0 0 16 0 26.41 6.16 "J.69 76.2r'j J5.74 J ~r-
95 LI'IWRENCE-HI'lVERHILL H 1 2. 00 0 0 16 0 19.:!4 4.49 31.02 5~tSS 21.60 305 116 to -:J 96 (CROCII. TON "/\ 11.40 0 1 11 0 16.J4 3.81 27.03 4 " . JO 24.16 137 57 C 97 LOWELL HI\-HH 9.15 0 J 0 I lB.31 ".27 30.29 S2:00 17 .30 179 73 » 98 NI'ISHUI'I HH 9.15 0 I fI 0 16.80 3.92 ~7.79 40. 5 1 10.06 . 15 .. 64 I i 99 SI'IH JOSE CI'I 9.00 0 0 12 1 26.09 6.09 43016 75.J4 11.95 1300 I'll ~ m 100 YOUNGSTOWN-WNlREN 014 9.00 0 0 12 I 25.95 6.06 42.94 7 4.9S 1 :!. 01 1023 216 101 REI'IDING PI'I 9.00 0 0 12 25.70 6.00 42.5 2 74.:!3 12.13 86:' 215 
J02 "/\DISON WI 9.00 0 0 12 25.53 5.96 42.23 73.7:.! J 2 .21 1198 204 
103 GMY-tM"ttoHD- EI'IST CII 9.00 0 0 12 25.51 5.9~ " 2 . 20 73.65 12. 22 937 217 
104 FLINT HI 9.00 0 0 12 25.14 5.07 41.60 72.61 12.40 1102 206 lOS POUOHKEEPSIE NY 9.00 0 0 12 25.13 5.86 41.57 72,~6 12.40 BI3 2 12 
106 ClINTON OH 9.00 0 0 12 24.98 ~.O3 41.33 ~:!. 1 3 12."0 965 211 
107 DES "DINES 1/\ 9.00 0 0 12 2 4.04 5.80 41010 71. 74 1;! .S::t 1136 210 108 LI\NCI'ISTER PI'I 9.00 0 0 J2 24.53 5.72 40. ~iO 70.11 3 12. 7 J 946 21 :-
109 GOUTII BEND IN 9.00 0 0 J 2 ~4.52 5.72 40. 5(, 70 .00 12 .71 909 ~16 
JIO CtMRLESTOH WV 9.00 (l 0 12 24.44 ::;.70 "0.13 70 . ~ 1 12 . 7::1 1::: !.J5 19 7 
O. " ~ 
&. JBLl ,,-
.995 UNSlIl\nEfI 
CI\PlUR£(I LnG HE [I SHl HINI VOICE [\I\T/\ VIlIEO TOll'll CM'T\InED HETno CITY 
HrtF'S ES ES ES ES HOPS H91"S HI!l"5 H[lPS PCT 50 HI SO HI 
111 NEwrORT NEWS - HnHPTON 9.00 0 0 12 1 23.92 5.50 39.~B 69 . 09 13.03 1.30 192 
112 ERI E 1'/\ 9.00 0 0 12 1 23.89 ~.57 39.52 60.90 1:l.0~ 813 212 
113 "'NN I\RllUn HI 9.00 0 0 12 1 23.33 S.4~ 30.59 6 7 .36 13.36 711 202 
114 ~/\lI'lH/\ZOO-POR1I'1GE HI 9.00 0 0 12 1 23.0~ 5.3A 30.1" 66.57 1:l.52 1165 208 
115 ROCKFOnre Jl 9.00 0 0 12 I 23.00 :>.37 3R.05 66.4 2 IJ.55 002 2 11 
116 f(lnT l/\U[IERDl\lE- IIOll 9.00 0 0 12 I 22.90 5.3" 37.89 61..1" 13.61 1219 ::'02 
117 WORCESTER HI'I 9.00 0 0 12 1 22.69 5.29 37.53 65.51 13.74 558 170 
118 /\Tl/\NTIC CITY NJ 9.00 0 0 12 1 21.54 5.03 3~.6" 62.20 1 ..... 7 569 181 
119 HEW9R~-HI[lDlETOWN N 9.00 0 0 12 1 21.40 4.99 35 • .,1 61.81 1".56 833 213 
120 RO/\NOKF. V/\ 9.00 0 0 12 I 21.32 4.98 35.20 61.57 14.62 1107 205 
121 SPRINGFIEUI Il 9.00 0 0 12 I 21.16 4.94 35.00 61.09 1".73 IH'O 205 
122 W IlLl/\HSr-ORT P/\ 9.00 0 0 12 1 20.87 4.07 34.~3 60.29 1".93 1:;115 2 02 
123 lORI\IN- ElYRI/\ 011 9.00 0 () 12 I 20.87 4.87 34.53 60.27 1" . 93 495 166 
124 CIII\HPI\IGN-URIlIIN/\-HI\N 9.00 0 0 12 1 20 .... 2 4.81 3". 11 "59.:';" 1 5 .1:! 1000 2 1 7 
125 HI'IHIlTON- HI[I(llETOWN 9.00 0 0 12 I 20.60 ".91 3".09 59.50 15.13 471 160 
126 S/\GIN/\W HI 9.00 0 0 12 1 20.40 4.78 33.98 59.14 15.22 814 212 
127 8/\TTlE CREEK HI 9.00 0 0 12 I ;.'!0.27 4.73 33.54 58.54 15.37 1263 176 
128 STEURENVIllE - WEIRTON 9.00 0 0 12 1 20.09 ".69 33.23 58.01 15.5:! 502 -183 
129 /\lTOON/\ P /\ 9,00 0 0 12 1 20.00 4.67 33.09 57.76 15.58 530 173 
130 F/\YETTEVILLE NC 9.00 0 0 12 1 19.95 4.65 33.00 ~7.60 1~.63 6 5 4 19 .. 
131 l/\F/\YETTE-WEST l/\F/\Y 9.00 0 0 12 1 19.92 .... 6:; 32.9~ 57.52 15.65 500 167 
132 VIN£L/\ND-HIlLVIlLE-[I 9.00 0 0 12 I 19.92 ".65 J2.95 57.51 15.65 ~OO 167 
133 P/\RKERSBURG-H/\RIEIT/\ 9.00 0 0 12 1 17.83 ".63 32.80 57.25 1~.72 1244 199 
134 HI\NSFIElO OH 9.00 0 0 12 1 19.79 4.62 J2.7~ 5 7 .16 15.7~ <76 166 
135 EL":tI\RT IN 9.00 0 0 I;.'! 19.65 4.59 32.51 56.75 15.86 .. 60 159 
136 J/\C" SON HI 9.00 0 0 12 19.59 4.~7 32.40 56.56 15.91 698 200 
137 ElIURI\ NY 9.00 0 0 I;.'! 19.41 4.53 32.11 56.05 16.06 415 1 .. 7 
138 HUNCIE IN 9.00 0 0 12 19.38 4.52 32.07 :;~.97 16 . 00 376 142 
139 NEWARK 011 9.00 0 0 12 19.25 4.49 31.85 55.59 16.19 686 199 
140 /\N[lERSON IN 9.00 0 0 12 19.85 4.40 31.19 5 ....... J/ .. ~J .. ~3 156 
141 KIlt(OHO IN 9.00 0 0 12 1 10.50 4.32 30.61 53.43 16 . 84 554 178 
142 HAGCRSTOWN H[I 9.00 0 0 12 1 10.38 4.29 30."1 ~3.0n 16.96 .. 59 157 
143 8l0UHINGTON IN 9.00 0 0 I:;! 1 18.16 4.24 30.0" 52."" 17.16 386 139 
144 • /'II\RYUIND 9.00 0 0 12 0 24.90 5.91 41.19 71.90 12.52 5 
14:; • KEN1UCKY 9.00 0 0 12 0 2".01 5.60 37.7:;! 67. :n 12.9" .. 
1 .. 6 • TENNESSEE 9.00 0 0 I;.'! 0 23.31 ~.4'" 30.56 67.30 13.37 4 
147 • H/\SS/\CHUSETTS 9.00 0 0 !2 0 21.37 ".99 3~.J5 61.70 1".59 4 
149 DEC/\fun IL ':'.00 0 0 12 0 10.27 ".26 30.22 ~2. 75 17 .06 579 182 
149 PENTON 1!!':!'lt:Or. "I 9.00 0 0 12 0 19.05 4.21 29.87 52.13 17.26 500 103 
15(; GREEN MY WI 9.00 0 0 12 0 17.70 .... 3 29.29 ' 51.1 2 17.61 5 2 4 172 
1:11 ""y t:ITY HI 9.00 0 0 12 0 17.47 ... 00 23.90 ~O .... 17.0~ 4·17 J 5 5 00 IS;.'! PORTLIINlI HE 9.00 0 0 12 0 J7.23 .... o:! 2 8.51 49. 76 10.09 367 l:l .. 
"::0 153 R"CItIE WI 9.00 0 0 12 0 17.03 3.91 ~O. 10 "9. I? lO.JO 337 1 ~5 
"s 154 OWENSRORO KY 9.00 0 0 12 0 16.65 3.08 :!7.S4 "0.00 w. n 462 I ~;8 0-ISS BURLINGTON VT 9.00 0 0 12 0 15.72 3.67 26.01 "5.41 19.82 41 -' 147 0 2 156 l/\ CROSSE WI 9.00 0 0 12 0 1".85 3.46 24.56 42.07 20.97 451 155 ::o1! 157 FITCHBURG- lEOHINSTER 8 ... 0 0 1 7 0 15.85 3.7') 26.23 4!5.70 10.35 167 69 
159 lEXINGTON-F/\YETTE KY 8.25 0 0 11 I 24.23 ~.6S "0.09 69.90 11.79 1493 280 
.0" 159 WHEELING WV-OIA 0.25 ~ 0 II I 20.02 ".67 33. J 2 ~ 7 .81 t 4. 2 7 944 2 17 Cl> 160 ST/\lE COLLEGE p~ 9.:!5 0 0 11 1 20.01 4.67 3.5.10 5 7 .70 14. 2 0 IUS 2 12 l>" 161 SF~ INGFIElD OH 9. 25 0 0 11 I 19.79 .... 6 2 32 . 7 .5 5 7 .14 11."" n:H 2 13 C", 162 CUHBERL~ND "D- WV 9.2~ 0 0 11 1 19 ... U 4. 5~ 3 2 .;.'!3 !i6.25 .... 6 7 7~H 2 07 ~ii 163 HUSKEGON- NORTON SliM 8.25 0 0 lJ 1 17.3.5 4.51 31. 90 5!; .83 1".7A 1037 2 16 164 CF.D/\n R~IDS 1/\ a.25 0 0 II 18.40 ".29 30."3 53.12 15. 5 3 717 203 
165 SIl~nON P/\ 0.25 0 0 lJ 10.31 4.27 30.30 5 2 .09 J!j.60 670 191 
TABLE J-7 
.99:; UI4SIIIIRHI 
C o'If" T ur:E II LnG MEll SMl MINI VOICE [III Til VHlEU IUrllL CIlf"IURB' HF.HIO CIfr 
H[WS E5 ES ES ES HfI~'S HliPS HIWS HrW!l r'c r 5 0 HI SO HI 
166 PEfERSflURG-COLUNIAL B.2~ 0 0 11 0 17 . 73 ... 14 ~9.33 51.20 
' ... .11 000 21t 167 UNCOLN NE 0.25 0 0 It 0 17.71 ".13 29.30 51. I .. 16.13 3 .. 5 2H 
168 JAHESVILLE- flELIOT WI 9.25 0 0 II 0 17."3 ".07 28.n4 5.").31 16.39 7::' 1 203 
169 HICKORY Ne 9.2S 0 0 It 0 17.0~ 3.99 20.20 "9. 23 16.76 653 19 .. 
170 DUPUY"E Jill O . ;.t5 0 0 11 0 16.26 3.79 ;'6.91 46.16 J7.57 61::! Ina 
171 WM f.f<LO n - C£:IlAn f,'l LS n.?5 0 0 11 0 15.9' 3.71 26 .32 4!'i.9:l 17 .96 :i"n 100 
172 SACRAMENTO ell 6.00 0 0 B 1 24.35 5.69 40.::!0 70.30 R.53 3434 I'll 
173 SALT LAKE CITY - OGllEk 6.00 0 0 B 1 23.91 5.56 39."0 69.77 9.73 3500 140 
174 PINGHIIHTON NY - PII 6.00 0 0 9 1 23.3" 5.45 30.62 67.41 0.90 2071 13 .. 
175 I'IUSTIN TX 6.00 0 0 0 1 23.20 5.". 30.30 67.00 0.96 2766 145 
1'6 JOIINSTOWN PII 6.00 0 0 8 I 22.BO 5.32 37.72 65.B4 9.11 1770 123 
177 WICHIlIl KS 6.00 0 0 I) 1 22.58 ~.27 37 .35 65019 9.20 ~4"9 142 
1 71'1 IlAVENr'URT -ROCI( I SLAN 6.00 0 0 9 1 22.52 5.25 37.26 65.03 9.23 1704 121 
1 79 or'UINDO rL 6.00 0 0 0 I 22.45 5.24 37.13 64.92 9.26 252B 143 
180 PATON ROUGE LA 6.00 0 0 8 1 22.06 SolS 36."'" 63.70 9.42 161 7 J17 
181 HUNTIHOTOH-IlSHlIIHD W 6.00 0 0 B 1 21.96 5.12 36.34 63.42 9.46 1756 123 
182 EVANSVILLE IN-KY 6.00 0 0 0 1 ~1.91 5 .11 36.2::; 63.29 9."0 .1975 131 
lB3 L1HA OH 6.00 0 0 0 1 21.77 5.00 36.02 62.97 9.54 1705 l;:>t 
lB4 CHARLESTON-NORTH CHA 6.00 0 0 9 1 ::!1.63 5.05 35.70 62 •• ~ 9.61 2610 14 .. 
lB~ UTICA- ROME NY 6.00 0 0 8 1 21.53 5.0:-. 35.62 62.17 9.65 2658 1 .. 5 
186 HUNTSVILLE ilL 6.00 0 0 8 t 2J.24 4.'76 35. 14 61.~4 9.78 17J9 129 
IB7 .lIlCKSOH HS 6.00 0 0 B 1 21.19 4. ''I 35.05 61.18 9.Bl 1651 I1B 
lBB IIUGUSTII GII -SC 6.00 0 0 B 1 20.85 4.&7 34.50 60.22 9.96 1700 120 
lB9 HONTGOHERY i'lL 6.00 0 0 fI 1 19.10 4.4:' 31.n. 55.37 10.B4 2013 132 
190 GLENS FIILLS NY 6.00 0 0 8 1 17.81 ".1 ' j ~9.46 51.42 11.67 1723 121 
191 DANBURY CT 6.00 0 0 B 1 16.00 3. 7~' 26.~D 46.22 12.98 255 100 
U 192 • INDIIINA 6.00 0 0 B 0 20.60 4.BI 34.09 59.49 10.09 5 I 193 KEHOSHII WI 6.00 0 0 8 0 J5.56 3.63 25. 75 44.95 13.35 272 J05 4=' 
0 194 LEWISTON-AUBURN HE 6.00 0 0 9 0 13.95 3. 2 3 22.'Yl 39.99 15.00 102 96 
US NEIIRIISII/I S.25 0 0 7 0 J3.72 3.20 2:!.70 39.6.2 J3.2~ 2 
196 "ISSOURI 4.50 0 0 6 0 27.51 6.42 45. :'i1 79 ..... ~.66 7 197 • HINNESOTA 4.50 0 0 6 0 22.59 S.~7 37.37 6~.2'" 6.90 7 198 • DKLAHO"A 4.50 0 0 6 0 12.8B 3.00 21.30 3 7 .19 12.10 3 199 • SOUTH DIIKDHI 4.50 0 0 
" 
0 10.~2 2.43 17.24 30.09 14.95 2 200 • ILLINOIS 3.75 0 0 :5 0 21.48 5.01 3~.~3 6 2 .02 6.0:'; 6 ~Ol RIVERSIDE-SIIN BERNAR 3.00 0 0 4 I 1?B2 4.63 32.79 57.24 5 . 2 " 3 5 00 140 20:' TERRF IIIIUTE IN 3.00 0 0 .. 1 19.77 4.61 32.70 57.0B 5.26 1 .. 99 150 20 3 SHREVEPUnl LII 3 . 00 0 0 .. 1 19.76 ... 61 32.69 57.06 5.26 2363 HI 00 204 "OlHtE /\l 3.00 0 0 4 1 19.64 ".58 32.S0 56.73 5.29 2019 146 .,,~ 20:; L YHCHlIlmO VII 3.00 0 0 .. 1 19.12 4 ... 6 31.64 55.22 5 .43 13lon 179 
"UCi) 206 IIN'LETON- DSIIKO!>1f WI 3.00 0 0 'I I 10.96 4.40 31. 20 54.~~ ~.~t 140 .. II::' 0-207 LAS VEGIIS HV 3.00 0 0 4 J IB.65 ".35 30.a:; 53.1'r4 5.57 3:';00 1 .. 0 0 2 20n [IULUTII-SllrEIH ore "H -W 3.00 0 0 
" 
t 10.32 ". 27 30.31 52.91 ;'.67 3::;00 140 ~F! 209 HIICON G/\ 3.00 0 0 
'. 
I lB.10 4. 2 4 30.07 52.49 5 .72 1"00 173 2iO WEST PilL" BEACH- BOCA 3.00 0 0 4 1 to.13 ".23 21.'19 52 . 3~ 5.73 20 23 U2 0." 211 IIlIlUOUEROUE NH 3.00 0 0 .. 1 17.74 4.t .. 29.35 5 1.23 5.B6 ~'500 1 .. 0 C,. :712 SIIVAHfH\1I GIl 3.00 0 0 
" 
I 17.35 ".05 20. 70 50.0~· 5 .99 , 160 179 "(1') 213 rORT S"IIH lin-OK 3.00 0 0 .. I L '. IB ".01 20.43 49.62 6.0!> .' .J79 142 r"rtI 214 TOPEKII KS 3.00 0 0 4 J 17.t.2 3.99 20.32 49 ... . 1 6.07 17 64 123 ~ii 215 flllL RIVER HII- RI 3.00 0 0 .. I 17.10 3 .99 :?H.30 "'J. JI,I 6.07 J975 131 216 flEAUHOHT - PORT IIRTIIUR 3.00 0 0 
" 
1 16.87 :l .Y4 27 . 90 40. 71 6.16 220 7 13 1 21 7 PENSIICot /\ F L 3.00 0 0 'I 1 16. 70 3.90 27 .'-'3 "0. 23 6 .., . , 16 9 / 120 ' L~ 21B FRESNO £:0'1 3.00 0 0 4 1 t .... 52 j.8J 27.33 47 . 70 6.2." 3500 140 219 !lIIF:DOYGIlN WI 3.00 0 0 
" 
I 'It.09 3.75 ~A . lI 2 0\0.46 6.46 17 76 124 220 FAYETrEV1LLE - SPRtNGD 3.00 0 0 
" 
I l S .S;! 3.6:' 2~.l,U ..... 113 6.I,Y t809 J ::!:i 
(..j 
I 
~ 
-
221 COlORIlOO SPRINGS CO 
222 EIIU CLIlIRE WI 
223 LIIFIIYETTE LII 
224 CONNECTICUT 
225 CIIL:FORNIII 
226. TEXIIS 
227. IOYII 
22B. NORTH CIIROLINII 
229 TUCSON liZ 
230. HISSISSIPPI 
'231. WISCONSIN 
232 . OEOROIII 
233 FIIKERSFIEL~ CII 
234. FLORI['II 
235. I<IIN5115 
n ... WIIUS/\U WI 
237 conpus CHRIST. IX 
239 ~IINTII PIIRPIIRII-S/\N fll 
239 LIIKELIIN[I-W INTER HIIVE 
240. ilL II lIlIHII 
241 KILLEEN- TEHPLE rx 
242 IILEXIIHPRIII LII 
243 TEXilRKIINIl fX -~ 
2,.. NltlRlLLO TX 
245 WICIIJTII FIILLS TX 
246 BILOXI - GULFPORT Hn 
247 5 f CI.OUD HH 
249 OCIILII FL 
2 49 SPOKIlHE 1111 
250 P1OnESTO CII 
251 TIICOH/\ WII 
252 HCI'I'-LEN-PHllr,R -En rNpu 
253 OXN/\R~-51"1 VI\LLlY - V 
ZS4 BI\HGOP HE 
255 SlINll'I ROS/\ CII 
256. NORTH ~II KOTI'I 
257 CIIf'IRLOTTESVILLE VII 
250 COLUHllUS Gil - ilL 
259 IISHEVILLE Ne 
260 Sill. I SPURY- CONCORD Ne 
261 SF'IlItIGFlEL~ "0 
262 BLOOHrNGlON- NOnHIlL r 
263 CUIRKSV1LLE - HOPK 1II5V 
264 /\NlIERSOH SC 
265 III1NVILLE VII 
266 IHHENS c;r: 
267 I\IINI<I'IKEE IL 
26B TIILLI\HI\SSEE FL 
269 FLORENCE ill 
270 EL P/\50 TX 
271 FORENCE SC 
272 ROf.HESTER HN 
273 WILHINGTON NC 
274 ROCK lULL SC 
275 I\NNISTON ilL 
r.llf"i linED 
HIlf"S 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.00 
3.(,0 
3.00 
3.00 
3.00 
3.00 
2.25 
2 .25 
2 . 25 
2 .25 
2.;?::; 
2.25 
2.25 
2.25 
2.25 
2.~5 
2.25 
2.25 
2.25 
2.25 
2 . 25 
2 . ~S 
2 . 2::; 
~ .:' 5 
2 . 25 
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APPENDIX K 
INTRA-URBAN TOPOLOGY 
K.l INTRODUCTION 
The purpose of this task was to describe three traffic nodes based on secondary 
and primary res~arch (i.e., site visit) information so that the results of the 
nationwide traffic distribution model developed in Task 2.1 could be evaluated 
and fine-tuned. By using sub-nodal information to locate earth stations within an 
SMSA, the number, size and location of earth stations for the entire SMSA could 
be compared with that postulated by the nationwide traffic distribution model 
and appropriate modifications could be made in the model. 
The following steps were conducted to accomplish this purpose: 
a. The selection of three traffic nodes 
b. Secondary research to descr ibe each node 
c. Site visits to each node to verify and add to secondary research 
information 
d. Description)f each node based on secondary and primary 
research findings. 
K.2 SELECTION OF SITES 
In selecting the three sites the intent was to select sites whose analyses would 
lead to the greatest amOU:1t of information on intra-urban topology. The 
selection criteria included such variables as: geography (i.e., North, South, East 
or West), size (number of square miles), number and var lety of users (i.e., 
businesses, institutions, Government agencies) and growth trends (e.g., in popula-
tion or new industries). While diversity was a top priority, only ~nose SMSAs 
which were large enough to have a variety of users and to be poten! ~ai (:PS users 
were considered. The three selected sites were Boston, DenvE:r and Sea ttl ~. 
1<.-1 
K.3 SECONDARY RESEARCH 
Secondary research involved identifying, collecting, reviewing and summarizing a 
variety of sources of information on each of the threoe sites. Information was 
obtained from: the Dun and Bradstreet files on business (e.g., number of 
businesses and number I"::f employees ty zip code), local Governmental agencies 
(e.g., Indllstri"ll Park Guides and Directo .. ies of Manufacturers); Federal Govern-
r.1ent Reports (e.g., Distribution of Personnel by SMSA); and several key sources 
like Rand McNally used to determine location and size of universities. Afte: 
reviewing this information, it was organized and represented on a map of the 
particular SMSA and wa~ used to guide the site visits (see Figures K-I, 2 and 3). 
K.4 SITE VISITS 
A site visit WaS conducted for each of the three selected ~MSAs to collect 
information from specific users of the various telecommunication services. For 
each site onsite interv.:ews were conducted with the communications managers 
of a variety of businesses, institutions and Governmental agencies. Three to four 
days were spent interviewing 12 to 15 people at each site. In each case, current 
us r of CPS type services were interviewed. Information obtained during these 
interviews focused on current and future traffic projections, plans concerning 
CP type service, and reasons for expectations about future use of CPS type 
services. The int nt was to obtain information from current or potential CPS 
users so that their plans could be used to determine where earth stations should 
be plact:d in the particular SMSA. 
K.5 DESCRIPTION OF NODES 
The secondary research end site-visit information were integrated for each of 
the three SMSAs and then used to determine the size and placement 01 earth 
stations by zip code (sub-node) area for each SMSA. The Market Distribution 
Model was used to determine the expected amount of CPS traffic in 2000 for 
each of the three sites. These traffic amounts and the secondary and site-visit 
research findir.gs were used to project how many of each size of earth station 
w i1J be opera ting in c~ch zip code area of each site in the year 2000. 
K-2 
• 
.. 
On the maps for the three sites, three symbols were used to determine th~ 
preparation of the earth stations, projected by the nationwide model, that should 
be allotted to each zip code area. The three symbols indicated: number of 
businesses, number of businesses with more than ten thousand employees, and the 
numb~r of major institutions and government agencies. For number of busines-
ses, one circle was given if the number of businesses was between 100 and 200; 
two were given if the num::'er of businesses was greater than 200. For number o! 
businesses with more than ten thousand employees, one circle was given if three 
to four businesses had more than this number of employees; two circles were 
given if five or more did. For number of major institutions, one circle was given 
if at least one major institution or government agency existed in the zip code 
area. The number of circles was then used to determine how many of each type 
of earth stations should be allotted to each zip code area. 
K.6 DISCUSSION 
The information on each node antj sub-node is summarized in the following tabJ~ . 
(i.e., Tables k-l through K-6) and maps (i.e., Figures K-l, 2 and 3). The first 
table for each site (i.e., Tables K-I, 3 and .5) indicates the ,Iumbers of each type 
of earth station projected for the site. This table is followed by the map for the 
site. The secon1 table for each site (i.e., TabJ,.c; K-2, 4 and 6) indicates the 
number of each typ~ of earth station for each sub-node (i.e., zip code). Also 
indicated as Table K-7 is the number of earth stations projected by the model for 
New York: This table was presented for the three sites could be compared with 
New York. 
For Boston, the Nationwide Model projects all earth stations within a 12 mile 
radius al'i does the intra-urban topology. For Denver, the Nationwide Model 
projects aU earth stations within a 12 mile radius as does the intra-urbiYl 
topology. For Seattle, the Nationw ide Model projects all earth stations within a 
12 mile radius, while intra-urban topology projects 82%. The nationwide model 
projected that New York would have earth stations in its third ring. 
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0 0 3 3 23 23 0 0 0 0 0 0 11 aa 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 (> 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 
----------------------------------------------------0 3 111 
* 
RADII IN MILES, DOTTED LINE REPRESENTS 
'" ., 
3 
CENTRAL CITY 
ORIc;,NAl PAGE IS 
OF POOR QUALITY 
R. 
-. 
. 
. 
______ .. ____ ................ ~<~ .. ~;~ ..... ~.. :0'. 
POSTAL ZIP CODES FOR BOSTON ARE~ 
-
'f2 
r=------~'~----------~ IftCIAL %~ COOl. fOlll , , 
...  
: 
.
...  :. §~ltk.:.;·.:. ... . . .:{S:;:~: .. 
021 7 3 " :: \\,L Sf ··;':~)Nxt.i~P;;··· ":~:~:~t\. 
SC',Io4I"VILU ot,:·6~':~:~·::. :: .. ", •• 
tl::~~~:c.1 
' .. - ·1 
;:::::: 02 uo 
~. ~ ,}0:: .......... 1WI 
It. ~ 
02154 
n2181 
IJ:~l72 __ ........ 
"'I H AOXIUIH' 
I " , 
02122 
". 
I .... • ~: • ./ .. 
• ,·,,02021 
02026 
02062 
.... . 
~:/\}.\:(V.· 
IUT .OSTO~)}~ 
021 H ~':':'::.'" 
: ··:··::~tt1 
P.o. eax NUi-"IIIMONLY 
Atll"". H .. ~'. 01"~ 
Bect. .. y emn 
Allor Swioft 0112J 
"'QO~I",. \,ill~ ~11.' 
M.OII Po. Ot' oW 
Do •• ', 0 0 .4CItj 01' 01 
.0. 0 8tIO '. Q2 
to'! . 1:000 I: • Q.1 
1201 ·1~ C'.ICW 
1101 • 2000 0'%, O'j 
2001 .22QO on 
7101 .:~ 021(1 
Zt .. COOl_ fOR OTH[" ."USS 
."OUHD IOSTOH 
' . - ' '' ''' 0. ' :L. 
•.•.• ..• " o. -tJI; 
I 1.\,1, ... " ,II,... 0; ,I' 
. '.~h_ 0;'1112 
, .... ".,,"' L..- F ,It, 
"'_-.n~f"h 
,....,o""iI .. 
""'''''''11''' 
HELP US r~'" ~1 HELP 'lOU ~ as , 
I N .... h."'....,." O:'I!)4 ". ~"f\"o".,-' 'v..d-.d~ I AvI ... "cS. .. · .• «1'" ZlPoooE·;,;~hQo .. ~._: C~!1I"" .. ",- 0;'111 !I-___ -_H .... .". ':.,.VI O;>I!.~ 
' ..... 1:,' ........ !).: ,~ 
~ .... ~Ilf' "'~·' I. " ' !\ :~:' 1'1 ....... ;1 ~ z· Cod~ 10\10H nl JU) lise Ip :.+ .: ... :: ... '::.~::~,~ .. a 
CALL \"_.n.", . .., 
- . -.~~ '.''::'!'::.----
• , Business 
.. , Bus, Emp) 10K 
0111flo I 
",." , I 
("~\., . 
l.Z\~ ! 
L' '")11 
(.:, : ' ~ , 
,., ~,!~ . I 
IU : .. )t4 
FIGUHE K-l ORIGINAL PAGE IS 
or POOR QUAUTY. 
• , Gov/Inst 
K-.5 
TABLE K-2. aoI')STON 
INTRA URBAN TOPOLOGY 
ORIGINAL PAGE I. 
OF. POOR Q~AUTY 
(Ccnfigura tion: Shared/Unshared: AvaiJability: .999) 
Distribution of Earth Stations by Zip Code 
Criteria: 1. Number of Businesses 
2. Number of Businesses with more than 10,000 
employees 
3. Number of major Government agencies and 
institutions 
ZIP CODE 
BOSTON 
02108 - 02111 + 
02210 
02116 
02114 
02115 
02118 
02138 
02139 
02128 
02146 
02215 
02134 
02135 
-".ROUND BOSTON 
02154 
02184 
02021 
02169 
02149 
02 173 
02062 
02112 
02181 
02148 
02150 
02026 
EARTH ST AnON SIZE 
2 
MEDIUM 
3 
K-6 
25 
6 
5 
5 
5 
5 
5 
4 
4 
4 
1 
1 
SMALL 
7 
5 
5 
5 
4 
3 
3 
3 
3 
1 
1 
1 
111 
.. , 
MINI 
1 
1 
1 
_1 
J 
- . 
• 
.. 
, 
J 
i 
I 
I 
I _ 
ENVER-BOULIIER CO TOTAL TRAFFIC: 172.58 
CAPTURErl TRAFFIC: 58.50 
LRG MEII SML MINI 
----------
-_._---
----------
_ .... _-------
'ING NOliE TOT NOIlE TOT NOIlE TOT NOi.IE TOT 
1 0 0 5 5 9 9 (; 0 
2 0 0 0 0 6 48 0 0 
3 0 0 0 0 0 0 0 0 
4 0 0 0 0 0 0 0 0 
C' 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 0 0 
10 0 0 0 0 0 0 0 0 
------------------------- ---------------------------
0 5 57 r'I ... 
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TABLE K.... DENVER 
INTRA URBAN TOPOLOGY 
(Configuration: Shared/Unshared: Availability .999) 
Distribution of Earth Stations by Zip Code: 
Criteria: 1. Number of Businesses 
ORIGINAL PAQ , 
OF POOR QUALITY 
2. Number of Busineeses with more than 10,000employees 
3. Number of major Government agencies and institutions 
ZIP CODE EARTH STATION SIZE 
MEDIUM 
80202 1 80203 1 80216 1 80204 1 80222 1 80223 
80110 
80206 
80215 
80022 
80111 
80112 
80239 
80205 
80207 
80120 
80221 
80210 
5 
K-9 
SMALL 
9 
6 
6 
4 
3 
7 
7 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
57 
1 
1 
2 
= 
SEATTLE-E VERETT WA TOTAL TRAFFIC: 108.04 TABLE 
CAPTURED TRAFFIC: 25.05 
LHG MED SML MINI 
----_._----
_._--------
---------- ----------RING NODE TOT NODE TOT NODE TOT NODE TOT 
1 0 0 2 2 9 9 0 0 
2 0 0 0 0 2 16 0 0 
3 0 0 0 0 0 0 0 0 
4 () 0 0 0 0 0 0 0 
c:- O 0 0 0 0 0 0 0 ..J 
6 0 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 0 
8 0 0 0 0 0 0 0 0 
9 0 0 'v 0 0 0 0 0 
.1.0 0 0 0 0 0 0 0 0 
----------------------------------------------------
0 2 
It F,ADI I IN MILES, [lOTTED 
25 
LINE REPRE SE NTS 
K-IO 
1 
CENTRAL CI TY 
ORIG!NAL PAGE lS 
OF POOR QUALITY 
K-5 
D 
• 
-ORIGlNAl PAGE ~S 
OF POOR QUAUTY 
• N Bus i nesses 
• N Businesses. Emp> 10K 
" N Gov/lnst 
FIGURE K- 3 
SEATIlE 
K-l1 
e. 
-e 
• 98004 
98031 
• 
•• 
TABLE K -6. SEATTLE 
INTRA URBAN TOPOLOGY 
ORIGINAL PAGE UJ 
OF POOR QUALITY 
(Configu ation: Shared/Unshared: Availability: .999) 
Distribution of Earth Stations by Zip Code: 
Criteria: 1. Number of businesses. 
2. Number of businesses with more than 10,000employees 
3. Number of major Government agencies and institutions 
ZIP CODE EARTH STATION SIZE 
MEDIUM SMALL 
98101 0 98104 4 98108 4 98004 0 98031 2 98188 2 98109 2 98121 1 98119 1 98134 1 98122 1 98105 1 98133 1 98125 1 98103 1 98107 1 98112 1 98055 1 
2 25 
K-12 
, -" 
NEW YORK NY-NJ TOTAL TRAFFIC: 1381.20 
CAPTURED TRAFFIC: 692.60 
LRG MErI SML MINI 
---------_ .. ---------_. 
---------- ----------f,ING NODE TOT NOIIE lOT NODE TOT NODE TOT 
1 2 2 19 19 17 17 0 0 2 0 0 15 120 13 104 0 0 
3 0 0 0 0 11 176 0 0 
4 0 0 0 (j 0 0 0 0 5 0 0 0 0 0 0 0 0 
6 0 0 0 0 0 0 0 0 
7 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 
9 0 0 0 0 0 0 () 0 
10 0 0 0 0 0 0 0 0 
----------------------------------------------------
2 139 297 4 
• RADII IN MILES, DOTTED LINE REPRESENTS CENTRAL CITY 
O. G NAl A ~ ;9 
r POOR QUALITY 
8.0 
K-13 
TABLE K 
-7 
